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The Scientific Photographer f 


By A. S. C. LAWRENCE 
80 illustrations in line, half-tone and colour. 18s. net. Ready immediately 


Photography, as a recording tool, is of great and growing use to scientists, but it might be of much 
more service if scientists would first master the not very difficult subject and technique of photography. 
Dr Lawrence, whose work in scientific photography is wide-ranging and unique, here sets out the 
principles of photography and describes its applications in a book which, while it expects a reader of 
scientific interests, has a definite practical bias. It is handy in size, it treats the subject as it should be 
treated, concisely, intelligently, seriously, and is up to date and well illustrated. It has sections on the 
chemistry of light sensitiveness, on the lens, on colour, on technique, and on scientific applications. 





a The Calculus of Extension 


By HENRY GEORGE FORDER 


Grassman’s Calculus of Extension is an abstract algebra with a wide range of applications ; this book 









































is mainly concerned with its use in Geometry. In the method of this book, equations are used involving seen 
the geometric entities themselves, such as points, lines, circles, or quadrics, and not their co-ordinates : ment 
to prove a geometric theorem is to prove such an equation, and as in most cases the equation turns 
out to be an identity, this gives an automatic method for proving geometric theorems. The book includes the 
a treatment of matrices in the service of geometry. 30s. net. Ready April I! quis] 
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ASPECTS OF RECONSTRUCTION—I 


HE importance already attached by the 

Government to post-War reconstruction was 
seen in the changes in the machinery of govern- 
ment recently announced. Mr. Arthur Greenwood, 
the Minister without Portfolio, has now relin- 
quished his oversight of the economic field and, 
while remaining in the Cabinet, has undertaken 
responsibility for the study of reconstruction and 
post-War problems. Later on, it is stated, when 
the end of the War can be more clearly foreseen, 
a ministry will be formed for this purpose. Mean- 
while, Mr. Arthur Greenwood will be chairman 
of the group of Ministers. 

In the attention which has been focused on the 
question of production and man-power and the 
effect of the changes simultaneously announced in 
that field, this part of the statement has been 
somewhat overshadowed. The statement, however, 
points out that the object will be to find practical 
solutions for the immediate problems of a transition 
from war to peace, and also to outline and presently 
to amplify a policy for the years immediately 
following the War which will command the sup- 
port of the nation as a whole and enable united 
action to proceed in peace as in war. Mr. Green- 
wood has himself described some of the problems 
that he and his colleagues have specially in mind, 
and it is worth noting that he brings to this task 
the experience that he gained in the War of 1914—18. 
He was an active and resourceful member of 
the first Reconstruction Committee set up by 
Mr. Asquith’s Government in 1916, and then of 
the Ministry of Reconstruction set up by Mr. 
Lloyd George in 1917. 

Mr. Greenwood has said that the country will 
not tolerate the spectacle of abject poverty or the 
curse of unemployment. Our educational system 


and our social services will be developed, and plans 
are being made to abolish ugliness and hovels in our 
towns. Mr. Greenwood has spoken, too, of his desire 
that the free spirit of man should emerge from 
the ruins of the War, and referred to the problem 
of unemployment. In remoulding our economic 
system it must indeed be a prime concern to 
preserve and increase the enjoyment of those rights 
and liberties that have been overthrown in the 
totalitarian States, and which we have entered on 
this struggle to uphold. 

There is abundant evidence that Mr. Greenwood 
and his colleagues are not thinking ahead of the 
nation, but are giving expression to thoughts and 
aspirations occupying the minds of many already 
in the midst of their concentration on the imme- 
diate task of winning the war. The undercurrent 
of questionings with which Lord Reith’s appoint- 
ment as Minister of Works and Building was 
received, and the type of informed criticism which 
has greeted his appointment of Mr. T. S. Tait as 
director of standardization, show the live interest 
which is already taken in this question of recon- 
struction. Other noteworthy examples are to be 
seen in the address on “Trends in Nutrition’ given 
by Sir John Orr before a meeting of the Leeds 
Branch of the British Medical Association last 
autumn, and recently published in the British 
Medical Journal, the fine address on ‘“‘Problems 
of Building Reconstruction” delivered by Mr. 
D. E. E. Gibson, the city architect, Coventry, 
before the Royal Society of Arts early last Decem- 
ber, and the admirable report of the Committee of 
the Town Planning Institute on Compensation and 
Betterment. 

An outstanding discussion of the wider issues 
of reconstruction has been contributed to the 
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Round Table of January under the title ““Recon- 
struction : Ends and Means”, which as a contribu- 
tion to lucid thinking about this important matter 
deserves widespread attention and has real claims 
on the notice of scientific workers. It demonstrates 
why this marked growth of the readiness to re- 
examine the foundations of our society is timely 
and should be encouraged, and gives us yet another 
weighty reminder that, as the experience of the 
last Ministry of Reconstruction showed, recon- 
struction must be planned now or never. It is not 
true that the opportunity will come when the 
victory is won; the opportunity will then dis- 
appear. It is the fires of war that have softened 
the framework of our society, and we must strike 
while the metal is malleable if we are to determine 
its new shape. 

There are, of course, many things that are 
physically unattainable in war-time, but this 
article in the Round Table makes once more the 
point that has been repeatedly urged in these 
columns : plans for reconstruction—provided they 
reflect the unity of the nation and do not disturb 
it—are not a hindrance to the strategists; they 
are a necessary part of the grand strategy of 
victory, both at home and abroad. In them we 
can take a spiritual offensive, and proving among 
our own people that democracy is a cause as bold 
and dynamic, as young and as forceful as any 
tyrant’s ‘New Order’, we shall not have to coax 
allies to our standard. 

This note, so clearly sounded in President 
Roosevelt’s inaugural address on January 20, 
shows indeed where the strongest hope of enduring 
Anglo-American co-operation lies, and how much 
a bold and creative policy of reconstruction might 
do to secure American support in the wider task 
of international economic reconstruction after the 
War. Moreover, the article shows how little reason 
there is to be pessimistic about our powers of 
recovery or resources for reconstruction. Pro- 
ductive resources are unlikely to be materially 
reduced, and the immensely lighter tol] of life 
which the first sixteen months of the War have 
claimed as compared with experience in 1914—18, 
to which the Prime Minister recently referred in 
dealing with our man-power resources, suggests 
that our position is likely to be stronger rather 
than weaker than in 1918, because the real capital 
of the nation, its man-power and woman-power 
and the moral and spiritual resources, are less 
impaired whatever the material destruction. 

Tt has been suggested that at present it is the 
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sorts of reconstruction that require clear clefinitioy 
rather than the sketching of any specific measures 
There is anxiety that action taken in war shoul 
not, if at all avoidable, prejudice the future 
Moreover, we are developing our organization and 
our plans for obliterating the damage due to gir 
raids. Even this reconstruction in the literal sense 
of the word is not a simple job. Someone mug 
at least decide which buildings shall be rebujt 
first. Moreover, since we shall not generally have 
the opportunity of starting again from the bp. 
ginning, the only real choice is between a good 
job and a bad job of patching. The need for very 
careful forethought and planning is accordingly all 
the greater, and even in this small subdivision of 
the whole question of reconstruction, the problems 
are immense and afford Lord Reith a magnificent 
opportunity. 

To the extent of those opportunities the address 
of Mr. D. E. E. Gibson, already mentioned, bears 
striking testimony. Social and economic changes 
of far-reaching significance are already taking 
place, and if we are to use the opportunities which 
they and the destruction due to air attack afford, 
some of the thinking involved in planning must 
be done now. Moreover, if we postulate as a 
material ideal the right of every man and woman 
to a healthy and beautiful environment, national 
as well as local planning is required. 

Mr. Gibson accordingly advocates the formation 
of a committee, armed not merely with the know- 
ledge already existing in the P E P report and the 
report of the Barlow Commission, but also with 
the widest powers possible in war-time. No vested 
interest should be allowed to withhold from it 
information necessary for the preparation of a long- 
term plan. The keynote of this committee and of 
the local town-planning committees linked with it 
should be decentralization and regeneration—an 
attempt to reverse the present tendency and en- 
courage a network of clean, healthy towns. 

This suggestion would appear to have been 
adopted in essence by Lord Reith, who, in the 
House of Lords on February 26, stated that he was 
inviting a dozen or twenty individuals who had 
special experience to assist him, and to be associated 
from the beginning in a consultative capacity with 
the central planning and co-ordination of post- 
War physical reconstruction. Lord Reith also pro- 
poses to use the resources of other departments 
and to ask for the collaboration of professional and 
technical associations. An offer from the council 
of the Royal Institute of British Architects has 
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siready been welcomed by him. Lord Reith also 
tated that he has been authorized to proceed on 
the assumption that the principle of planning 
gould be accepted as national policy, and that 
ome central planning authority would be required 
hich would proceed on a positive policy for agri- 
ultural and industrial development and transport, 
and that some services would require treatment 
on a national basis, some regionally, and some 
locally . 

Besides this question of national planning and 
sl] that is involved in the use of the land, and the 
abordination, for the good of the community, of 
private interests to public ones, there is an immense 
jeld for technical development. Too seldom does 
the architect or builder remember that it is his 
juty to-day to make his design—whether house 
or public building or factory—suit the needs of 
the people, and achieve beauty with the use of all 
the technical advances at his disposal. Mr. Gibson 
was able to point to the way in which develop- 
ments and new ideas are being incorporated in 
houses now being constructed in Coventry, and 
he urged that to build for permanence is a mistake, 
limiting or hampering the satisfaction of the needs 
of to-morrow. 

These are revolutionary ideas to many, but it is 
only by recognizing their force that we can hope 
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to utilize to the full the new knowledge and 
materials which science is placing at the disposal 
of the building industry to satisfy the cultural and 
esthetic needs of the community, as well as its 
material needs. They may involve departure from 
traditional practice and organization, and Mr. 
Gibson himself advocates the establishment now of 
a committee of architects, to face these problems, 
with representatives from aircraft works both on 
the design and organization sides, and of the Build- 
ing Research Station, so that the new forms of 
construction may be ready when the call comes 
and the transition of factories from war-work to 
the production of houses, using the light, efficient 
and beautiful materials which are employed with 
such efficiency and economy in aircraft, may be 
facilitated. Moreover, the work of the architect, 
the planner and the engineer must go hand-in- 
hand, with a clear definition of the spheres in 
which each can best serve the community. For 
the building industry, Mr. Gibson visualizes a new 
type of educational centre—a combination of 
technical school, architectural school and town- 
planning department, in which students would 
learn to handle and work on materials in the early 
years and would be sifted out in accordance with 
their talents and ability, the most gifted becoming 
planners of the future environment. 





INDEX LONDINENSIS 


Index Londinensis to Illustrations of Flowering 
Plants, Ferns and Fern Allies 

Supplement for the Years 1921-35. Prepared 
under the auspices of the Royal Horticultural 
Society of London at the Royal Botanic Gardens, 
Kew, by W. C. Worsdell, under the direction of 
Sir Arthur W Hill. Part 1: A—H. Pp. vii-+ 








97. Part 2: I—Z. Pp. iv+515. (Oxford : 
larendon Press; London: Oxford University 
Press, 1941.) 2 vols., £10 10s. Od. net. 


T3 E appearance of this supplement to “Index 

Londinensis” is an event of more than 
ordinary interest to all botanists and scientific 
horticulturists. Its production in time of war in 
the same style and with the same high standard of 
excellence which marked the original work will be 
regarded as a fine achievement. 

The first and for many years the only work of its 
kind was Pritzel’s “Index Iconum Botanicarum”, 
published in 1855. This provided a convenient 


alphabetical register of illustrations of flowering 
plants and ferns selected from botanical literature 
from about the time of Linnzus onwards. During 
the latter part of the nineteenth century, however, 
the rapid progress of botanical science and the 
increasing use of illustrations in botanical writings 
made it desirable that Pritzel’s ‘“‘Index” should be 
revised and brought up to date. This was a task 
of no small magnitude, but thanks to the enter- 
prise and support of the Royal Horticultural 
Society the work was successfully accomplished, 
and the six volumes of “Index Londinensis” were 
issued at intervals between 1929 and 1931, under 
the editorship of the late Dr. O. Stapf of the Kew 
Herbarium. The work was an emended and 
enlarged edition of Pritzel’s original register, which 
now possesses only historic interest, and included 
all references to figures of flowering plants and ferns 
down to the end of the year 1920. 

Although the six volumes of “Index Londinensis”’ 
were estimated to contain nearly five hundred 
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thousand entries, they were no sooner published 
than work on a supplement was commenced. 
The two volumes now before us are a handsome 
addition to the main work and are sure of a warm 
welcome from all who know the value of the 
original. The supplement has been prepared under 
the supervision of the Director of the Royal 
Botanic Gardens, Kew, with the assistance of Mr. 
W. C. Worsdell as sub-editor, while the onerous 
task of compilation has been undertaken by 
Miss R. L. Burford. Not only does the supple- 
ment provide the student with a great array of 
references to botanical drawings taken from 
periodicals and independent works published 
during the years 1921-35, but it directs attention 
also to an extensive and widely scattered literature 
much of which might easily be overlooked. 

In the preparation of the supplement, the general 
plan and scope of the main work have been closely 
followed. The text is clearly printed in three 
columns to the page, with generic names of plants 
as page-headings. In each column, plant names 
are printed in clarendon type, and under each 
genus the names of species are arranged in alpha- 
betical order, while the references under species- 
names are placed in chronological sequence. 
Since the period covered by the supplement is the 
comparatively short one of fifteen years, it is not 
altogether surprising that only one or two references 
to figures appear under many of the names of 
species. Yet the size of the two volumes (more 
than one thousand pages) is to some extent a 
measure of the amount of taxonomic and morpho- 
logical work which botanists have accomplished on 
flowering plants and ferns during the years 1921-35. 
Nor have all references been given, for the supple- 
ment, unlike the main work, “contains under most 
of the species-headings, only a selection of 
references, thus keeping its size within certain 
limits”. On the average, about seventy names of 
species appear on each page, so that references 


are given to some seventy thousand species 
altogether. The consequences of intensive study 
of certain groups are plainly seen throughout both 
volumes. Six or more pages are taken up, for 
example, with the references to such genera 
as Bulbophyllum, Carex, Eucalyptus, Sedum, 
Rhododendron and Quercus. 

The system of cross-references will again be 
welcomed. It is difficult even for the trained 
botanist to keep abreast of all the changes in plant 
nomenclature, and we can well believe that even 
the specialist in grasses, when he turns to the genus 
Poa, will be grateful for being told to see also 
Atropis, Festuca, Glyceria, Sclerochloa and 
Sesleria, or the pteridologist for the note under 
Aspidium to consult also Dictyocline, Dryomenis, 
Dryopteris, Lastrea, Nephrodium and Polystichum. 

We would have been grateful for the inclusion 
in the supplement of an explanation of the symbols 
which are employed to indicate the nature of any 
given illustration, whether in colour, ete. Only in 
volume I of the main work are the symbols 
explained. Again, many of the references are to 
photographic illustrations, but there does not 
appear to be any indication of this under the 
several entries. The omission, however, is a smal] 
one, and we have nothing but praise for those who 
have in any way contributed to the preparation of 
the supplement, and a special word of gratitude 
to the Royal Horticultural Society for having 
shouldered the cost of its production. 

From the preface we learn that the supplement 
concludes the “Index Londinensis”, and although 
no further supplements are to be published, 
references to new illustrations will be included in 
future supplements of the “Index Kewensis”. 
The whole publication now brought to successful 
completion is an invaluable and indispensable 
work of reference, and it should find a place in 
every botanical library. 

J. R. Matruews. 





THEORY OF ELECTRODYNAMICS 


Electrodynamics 

By Prof. Leigh Page and Prof. Norman Isley 
Adams, Jr. Pp. xii + 506. (New York: D. Van 
Nostrand Co., Inc., 1940). 6.50 dollars. 


LECTRICITY and magnetism, like mechan- 
ics, being a subject of great importance and 
interest, both practical and theoretical, is widely 
taught. Even more than mechanics it offers scope 
for a variety of treatment in teaching, and because 
many teachers have felt that their particular 


methods are of general interest, the number of 
text-books and treatises on electricity and mag- 
netism is considerable and ever increasing. Apart 
from the distinctive views of different teachers, 
there is need for a variety of treatments, because 
of the varied needs, outlook and equipment of 
different types of student. In time a consensus 
of opinion on the best methods appropriate to each 
type of student may be arrived at; the good 
features of groups of good books of similar type 
and scope may then be combined, by some future 
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fuclids of the subject, in single volumes replacing 
the present books in each group. But the time 
or this has certainly not yet come ; there remain 
great differences of opinion as to some parts of the 
theory, even on apparently elementary points ; 
till further distant is the time when a best mode 
of transition from the classical to the quantum 
theory will be generally agreed upon. Many new 
says of exposition must be made before the pre- 
entation of the higher parts of the subject attains 
relative stability and uniformity. 

In a recent issue of Nature (146, 446; 1940) a 

ireatise ‘Static and Dynamic Electricity” by 
Prof. W. R. Smythe was enthusiastically welcomed 
by Prof. G. Temple, who from his own experience 
in using it as a research tool had found that it 
uccessfully achieved this its avowed object. An 
wivanced treatise of a very different type, by 
Profs. Page and Adams, now under notice, lays 
special stress on the theoretical aspects of electro- 
dynamics, and almost entirely omits electrostatics 
and magnetostatics, on the ground that they are 
slready excellently treated elsewhere. This natur- 
ally limits the appeal of their book, but it is to be 
warmly welcomed as an original and carefully 
considered exposition of the subject from a logical 
point of view. Its special feature is that the relativ- 
istic attitude is adopted from the outset, and 
Maxwell’s field equations are deduced on the basis 
of the emission theory. The authors have, how- 
ever, made no attempt to include quantum electro- 
dynamics or any of the special results of the 
quantum theory. 
The book uses vector and tensor methods 
throughout, and the first chapter (77 pp.) gives an 
excellent condensed exposition of the main vector 
and tensor theory needed later. Chapter 
51 pp.) deals with the principle of relativity, first 
for a one-dimensional and afterwards for a three- 
limensional system, leading to the Lorentz space- 
time transformation; the treatment in this 
chapter is a modified form of that given by Prof. 
E. A. Milne in his book ‘‘Relativity, Gravitation 
and World Structure.” 








The discussion of the electromagnetic field 
begins (Chapter 111) with an extension of Faraday’s 
«neeption of lines or tubes of force. Every ele- 
ment of the charge is regarded as the focus of a 
bundle of tubes, interpenetrating, but not influenc- 
ing the tubes from other charges: the number of 
tubes for any element of charge is taken as identical 
with the number of units of electricity in the charge, 
“and we are led automatically to the Heaviside- 
Lorentz units”. Each element of charge is 


regarded also ‘‘as a@ group of emittors each of 
which shoots forth a stream of moving-elements 
with the velocity of light, in much the same way 
The 


as a machine gun fires a stream of bullets. 
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locus, at any instant, of the moving-elements 
which have been projected from a given emittor, 
constitutes a line of force. Now we shall adopt two 
assumptions suggested by symmetry. First we 
assume that, relative to the inertial system in 
which the element of charge is momentarily in 
rest, the emittors are distributed uniformly at 
angle, and second, that the emittors have no 
rotation relative to this inertial system”. The 
electric intensity E at a point P is defined by the 
property that its component in any direction n is 
equal to the number of tubes of force (from the 
elementary fields of all the charges) that cross an 
element of area through P, normal to n, per unit 
area. 

The relativity transformation of E, thus defined, 
for a single elementary field, from one inertial 
system to another, introduces the vector product 
(l/c) ¢ A E, where ¢ is the velocity of the moving- 
element at P; “‘it is convenient to represent”’ this 
vector “‘by a single symbol and to attach a name 
to it”: the chosen symbol and name are H, the 
magnetic intensity of the elementary electric field. 
The relativity transformation of H is then found. 
The resultant H at a point, due to several elemen- 
tary electric fields, is defined as in the case of E. It 
is then possible to infer the field of a moving 
accelerated point charge, to express it in terms of 
retarded potentials, and to show that these, with 
E and H, satisfy equations ‘‘identical with those 
formulated by Maxwell to describe in analytical 
form the experimental discoveries of Coulomb, 
Ampere and Faraday”, so that ‘‘we can now 
identify unambiguously the vector H with the 
magnetic force as measured experimentally’’. 
Since the equations are linear, they are true also 
for the field of any number of moving elementary 
charges. In the next chapter (Iv) the analysis is 
extended to a point charge which has also electric 
and magnetic moments (the “‘spinning electron’’). 

The later chapters, which depart less than 
Chapters m1 and tv from the usual treatment, 
discuss material media, energy, stress, momentum 
and wave motion, radiation and radiating systems, 
the electromagnetic theory of light, four-dimen- 
sional vector analysis and general dynamical 
methods. 

Inelementary teaching it seems best todevelopthe 
subject in close touch with the few great key experi- 
ments ; at a later stage some students will wish to 
see the theory based on a more axiomatic fouxida- 
tion, making contact with experiment only after 
a series of arguments. This is the task essayed 
by the authors of this book, and there will doubtless 
be many teachers who will carefully consider and 
experimentally use the method of presentation 
adopted by Profs. Page and Adams. 

S. CHAPMAN. 
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THE ROYAL BOTANIC GARDENS, KEW 


CENTENARY AS A GOVERNMENT INSTITUTION 


HISTORY OF THE GARDENS 


By Pror. F. O. 


6 be origin of the Royal Botanic Gardens at 
Kew, like that of many other public institu- 
tions in Great Britain, may be traced to personal 
initiative. Though the original site was small, it 
has been greatly expanded under public guidance 
and support during the century completed 
on April 1, 1941. In the eighteenth century a 
Royal Residence, together with certain houses for 
accommodation of the Court, clustered about the 
village of Kew, while a level expanse of alluvial 
soil on the south bank of the Thames offered a 
favourable opportunity for horticulture in the 
relatively pure country air. The methods sug- 
gested by Bacon in his essay on gardens were 
doubtless practised there, and in some degree 
realized by the ladies of the Court, and in particular 
by a royal princess. For close to the village lay 
Kew House and grounds, which were held on lease 
from 1730 by Frederick, Prince of Wales. It was 
there that his wife, the Princess Augusta of Saxe- 
Gotha founded a private botanic garden upon 
some eleven acres of the enclosed grounds. This 
first scientific garden of Kew is now merged in the 
north-easternmost part of the present Royal 
Gardens. It lies close to the main entrance from 
Kew Green, and its site is still to-day the intensive 
centre of the Kew establishment. 

The Princess was aided in the foundation and 
management of that first botanic garden at Kew 
by the Earl of Bute; also by the architect Sir 
William Chambers, who designed plant-houses, 
temples, the Pagoda, and other features of the 
grounds, after the fashion of the time ; some of 
" these are still standing. She was further helped 
by William Aiton,the author of “Hortus Kewensis’’, 
who took charge of the scientific development of 
the garden. On the death of Princess Augusta in 
1772 the property passed into the hands of her 
son, George III, and it was merged into the adjoin- 
ing domain of Richmond Lodge. Thus the two 
properties became united as the oldest part of 
what is now known as Kew Gardens. 

The botanical interest of the garden survived 
these changes, though its activity slackened. 
Fortunately, the place of the Earl of Bute as 
scientific director was taken by Sir Joseph Banks. 








Bower, F.R.S. 


The date of this change must have coincided nearly 
with his active participation in organizing Captain 
Cook’s expedition which resulted in the first 
scientific exploration of Australia and New 
Zealand. Through him Kew was thus linked 
closely with botanical enterprise in distant lands, 
Moreover, its scope was further extended by the 
dispatch from Kew itself of a succession of collec. 
tors. The first of these started in 1772 for the 
Cape of Good Hope. The collections in the garden 
were thus enriched from time to time by plants 
newly discovered or introduced, and the prestige 
of the garden during a difficult period of transition 
was for a time upheld. 

In 1820 both George III and Sir Joseph Banks 
died. Thereafter the garden suffered a period of 
neglect. For twenty years its fate hung in sus. 
pense ; some even advocated its abolition as a 
scientific centre. But gradually public opinion 
began to assert itself. A committee of inquiry 
was appointed in 1838, with Dr. J. Lindley and 
Sir Joseph Paxton as its leading members. Their 
report sketched the ideal of an Imperial Botanical 
Service of which Kew should be the centre, with 
establishments elsewhere acting in concert with it. 
Towards the realization of such an ideal the subse. 
quent development of Kew has ever since aspired, 
and the high degree of its success is now generally 
admitted. 

In 1840 W. T. Aiton retired. The control of 
the garden was then transferred from the Lord 
Steward to the Commissioners of Woods and 
Forests. It was essential in the first place to 
secure as director the most able and enterprising 
botanist available. He was found in the person 
of Sir William Hooker, regius professor of botany 
in the University of Glasgow. As a prolific writer 
on descriptive botany, and as a strenuous director 
of the growing garden in Glasgow, he was already 
known throughout the scientific world. These 
qualifications, together with something of the 
grand seigneur in his personal manner, clearly 
indicated him as the right man. He took up his 
duties on April 1, 1841, and this date may be 
held as marking the birth of the modern Kew. On 
his arrival, Sir William Hooker found the garden 
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to consist of about eleven acres ; but it was in a 
neglected state ; moreover, it was without any 
residence for the director. There was no museum 
jor any herbarium or library except his own. 
4ll the prime requisites for the scientific conduct 
of a botanic garden had to be improvised. Never- 
theless, in 1841 the garden, hitherto private, was 
thrown open to the public, and it was visited by 
more than nine thousand persons in that year. 

Thus established as a public institution, Kew Gar- 

dens grew like a crystal in a supersaturated solution. 
What had been lacking was initiative. In 1842 four 
sores were added, near to the present main gate. 
and in 1844 the area was increased by forty-one 
res taken from the Pleasure Grounds. Two years 
later fourteen more acres were added. Then the 
Pleasure Grounds were placed under Sir William’s 
charge, and finally added to the garden, as well 
as the enclosure surrounding the Queen’s Cottage. 
The result has been that the whole domain of Kew 
now extends to about 318 acres, all within a ring- 
fence of simple outline. These extensions of area 
have been accompanied by the provision of build- 
ings, such as plant-houses, museums, Herbarium 
and Library. From time to time houses belonging 
to the Crown, and mostly facing upon Kew Green, 
have been absorbed for special botanical purposes, 
or as Official residences for the senior members of 
the staff. Of the plant-houses the greatest is the 
1844-48 Palm House built in 1845. The Temperate 
House was commenced in 1860, but not completed 
until 1899. There have also been added houses for 
tropical ferns ; a water-lily house, built originally 
for the Victoria regia in 1852, and the so-called 
T-range where the Victoria water-lily is raised 
annually from seed. These are examples of the 
widespread facilities for cultivation under glass. 
The scientific interest in the living collections really 
centres in the propagating pits ; but these cannot 
be opened to the public. 

The systematic study of plants, as conducted at 
Kew from dried specimens, concentrates naturally 
upon the Herbarium, and the various museums. 
It will be seen in detail later, from the article 
written by the Director, how Sir William Hooker 
on his arrival in 1841 brought with him the rich 
collections which he had accumulated in his private 
house in Glasgow. But several years elapsed 
before these found suitable accommodation in the 
garden at Kew. Eventually they formed the 
foundations of the present museums, and of the 
great Herbarium. Each of these departments has 
been vastly increased by accession of material 
throughout the century now completed. The 
Herbarium itself is the focus of the systematic 
work done at Kew. It has been the source of 


many classical publications, such as the ‘Genera 
Plantarum” of Bentham and Hooker, the ‘Index 
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Kewensis’’, the ‘‘Flora of British India’’, and those 
of the several Dominions and Colonies of the 
British Empire. Hence issue such serials as the 


“Teones Plantarum” and the Kew Bulletin. Here 
also much other literary work both of British and 
foreign origin is being constantly pursued. The 
building which houses this great “Hortus Siccus’”’ 
and its magnificent Library originated from a 
private dwelling-house facing upon Kew Green. 
It stands on the right as one enters the Main Gate 
of the Gardens. But the original central block is 
almost lost among the large additional wings, 
which have become necessary to accommodate the 
ever-growing collections of dried plants, and the 
rich library so necessary for their study. 

As in the animal body the co-ordinating brain 
is hidden away and protected in the skull, so in 
Kew the Director’s office is protected from the 
public eye. In a quiet backwater, shut off from 
the constant stream of visitors, there is an incon- 
spicuous brick building, not beautiful or antique, 
towards which the imperial interests in botany 
converge. Here is the centre of administration of 
the Gardens with its numerous staff, while from it 
radiates information and advice not only for 
those at home, but also to the Dominions and 
Colonies—and to foreign lands as well; for there 
is an international freemasonry in science, which 
even war does not wholly paralyse. 

Teaching, as such, is not undertaken in the 
Royal Gardens, though demonstration of living 
plants is encouraged there, while instruction 
deemed suitable is given to the student gardeners in 
training. But research has always been actively 
aided there, whether it be pursued by the staff or 
by accredited members of the public. Naturally, 
systematic work on dried plants is readily enough 
carried out in the Herbarium. But morphological 
or physiological research requires such accommo- 
dation as a specially designed laboratory alone 
could afford. The need for this became urgent as 
the revival of the study of those branches of the 
science took effect in the seventies of ‘the last 
century. Through the munificence of Mr. J. 
Phillips Jodrell a research laboratory was built 
and presented by him to the Gardens in 1875. It 
is a small block of red brick and stone, placed in 
the north-eastern corner of the Gardens, close to 
the office-yard and propagating pits. Tyndall and 
Burdon Sanderson were among the earliest to use 
so convenient a place for research on living plants, 
and they have been followed by many others. In 
particular, some of the initial experiments leading 
towards the manufacture of artificial silk were 
carried out there—also certain remarkable experi- 
ments on the control of gaseous interchange in 
sub-aerial plants. Sustained inquiries on fossil 
plants of the Coal Period were also conducted there 
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by Williamson and Scott, the latter having acted 
for many years as honorary keeper of the Labora- 
tory. These are merely examples of work which 
has been done in the Jodrell Laboratory by 
the long sequence of botanists who have used it. 
Their results have proved the value of this late 
adjunct to the Royal Gardens. 

Nothing has marked the recent decades of 
botanical research more clearly than the advance 
of preventive practice against plant diseases, and 
especially those of fungal origin. Such work 
under Government subvention has been centred in 
the Imperial Bureau of Mycology. This is at 
present located at Kew, in a building in close juxta- 
position with the Herbarium, though the autonomy 
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of the Bureau is still preserved. Nevertheless, jp 
spirit and in purpose it may be held as par! of the 
establishment at Kew, helping to round off jt, 
activities which at the first were relatively simple, 
but have naturally expanded as the century of jt, 
existence passed, and the science itself advanced. 
This brief sketch of the origin and evolution of 
the establishment known as the Royal Botanic 
Gardens at Kew during the first century of it, 
existence will commend it as an institution worthy 
of the highest esteem by the public which it serves 
For its purpose is not merely as a place of joyfu! 
recreation for holiday crowds, but also as one of 
the most striking and least costly exponents of 
scientific enterprise within the British Empire. 





KEW IN RECENT YEARS 
By Sir ArTHur Hit, K.C.M.G., F.R:S. 


The foundations so well and truly laid by Sir 
William Hooker to make the Royal Gardens at 
Kew a botanic garden worthy of the nation, as a 
place of education, healthful recreation and 
research, have nobly stood the test of time, and 
now after a hundred years, though the War, alas, 
has sadly curtailed normal activities, the Royal 
Botanic Gardens are carrying on the various lines 
of work much as they were envisaged by Sir 
William and extended by Sir Joseph Hooker and 
their successors. Some of them, indeed, can be 
traced back to the great days of Sir Joseph Banks 
and George ITI. 

The general plan and functions of the Gardens 
have altered only in detail ; additions have been 
made and the general amenities and beauty of the 
Gardens have been improved, despite the increase 
of London smoke and fog and its deleterious effect 
on vegetation and especially on coniferous trees. 
So much have these been affected that it has been 
necessary to establish a National Pinetum at 
Bedgebury in Kent, so that the conifers may develop 
to the best advantage. This joint effort of Kew 
and the Forestry Commission comes under the 
direction of Kew. 

Other improvements in recent years include the 
addition of Cambridge Cottage and its garden, 
with the formation of the Museum for the display 
of British timbers and the products derived from 
them, photographs and specimens of the trees and 
exhibits of the fungus and other diseases to which 
trees are liable. By the side of the Museum 
medicinal plants have been planted in a series of 
beds around the sundial made and presented by 


Sir Charles V. Boys, arranged on the plan of the 
botanical garden at Pisa. 

The Rock Garden has been considerably enlarged 
at its northern end by the formation of an ‘island’ 
of Sussex sandstone almost surrounded by a stream, 
and two new entrances have been constructed at 
the northern end. The water garden, in front of 
Museum IT, based on the design of the sunk garden 
at Hampton Court, with raised tanks which enable 
the plants to be studied with ease, has proved a 
considerable attraction and a very desirable 
addition to the Gardens. The Alpine House, the 
original one being the first of its kind to be erected, 
was entirely rebuilt and enlarged in 1938. 

From the general educational point of view 
attention should be directed to the planting out of 
the tree ferns in the Tropical Fern House, and the 
arrangement of the epiphytic ferns and other 
epiphytes on tree trunks, etc., as they grow in 
their native forests. The stag’s-horn ferns (Platy- 
cerium) in the centre of the House, growing on tree 
trunks, make a particularly fine and realistic dis- 
play. Attention may also be directed to the 
houses devoted to the fine collection of pitcher 
plants, insectivorous plants and Cape Pelargoniums, 
the two latter having been constructed when the 
Economic Houses were rebuilt and much enlarged 
in 1930. 

The gift of Mrs. Sherman Hoyt of the new Cactus 
House, with its painted background of the Mohave 
Desert, California, has enabled the public to appre- 
ciate the way these plants grow in their natural 
habitat—the foreground being built up with 
blocks of old red sandstone so closely harmonizing 
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with the rocks of the painted background that the 
two pass almost imperceptibly one into the other. 

The adjoining house, devoted to the succulent 
vegetation of South Africa, planted among triassic 
ocks and quartzite which exactly match the 
Karroo formation, was a gift to Kew in commemo- 
ration of the Silver Jubilee of King George V, and 
. of great educational value. The button-like 
Vesembryanthemums growing, as in Nature, among 
onglomerate rocks, are only distinguishable with 
lifficult v from the pebbles in the conglome- 
rate. 

Among the trees and shrubs many additions 
have been made, thanks to recent explorations in 
(hina, Thibet and Chile, which not only have fully 
itilized all the available ground in the Gardens, 
but have also necessitated the building of an annexe 
to the Temperate House for the tender Rhododen- 
irons 

Much has also been done to improve the pits and 
other houses in the private parts of the Gardens 
where the plants are propagated and grown for 
listribution to the Colonies and for display. A 
house next to the Orchid Houses has also been 
set aside for the display of plants of particular 
interest and for the exhibition of the history of 
well-known plants, such as Primulas, ‘Geraniums’ 
und plants of special biological interest, while 
during the summer certain beds are devoted to 
the cultivation of annual plants according to 
their countries of origin, so that the public may 
learn whence some of the plants now commonly 
grown in gardens are derived. 

Turning to the more scientific side of the 
Gardens’ activities—exhibits of interest are 
arranged from time to time in the museums to 
illustrate matters of particular economic interest, 
while in the Herbarium and Library the growth 
of the collections and the output of scientific 
work have steadily increased. It is difficult to 
estimate the exact number of specimens in the 
Herbarium, but 5,000,000 is probably an under- 
estimate. So greatly have the collections grown 
with the increasing interest in the vegetation of 
India and of the Dominions and Colonies, thanks 
to the number of scientific officers now in the 
Colonial Service, that two new wings have been 
added to the Herbarium in recent years, one in 
1902-3, and the other in 1932. 

With regard to Kew publications, the Kew Bulle- 
tin, started in 1887, is now one of the important 
botanical journals for the publication of original 
work in systematic and economic botany. The 
“Index Kewensis’’, which owes its existence to the 
munificence of Charles Darwin, is being continued 
with the issue of quinquennial supplements, and 
Hooker’s “Icones Plantarum”’ is regularly published. 
Among recent important works preparedat Kewmay 
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be mentioned ‘“The Flora of West Tropical Africa’’, 
2 vols. with the “Useful Plants of West Tropical 
Africa”’ as an appendix volume of 612 pages ; “The 
Cultivated Crop Plants of the British Empire’’ ; the 
completion of the ‘Flora Capensis”’ ; and the con- 
tinuation of the “Flora of Tropical Africa’’. 

Among the more recent plant introductions to 
the Colonies, that of tung oil (Aleurites) should 
prove of importance. Kew is also assisting in the 
effort to combat the Panama disease of bananas 
by collecting bananas from various sources and 
growing them in a specially built Quarantine House 
before dispatching offsets free from diseases to the 
Imperial College of Tropical Agriculture, Trinidad, 
for cross-breeding experiments. Similar assistance 
is being given to Trinidad, Nigeria and the Gold 
Coast in connexion with the witch-broom and 
other diseases of cacao, and to the Research 
Institute, Amani, in connexion with mosaic disease 
of Cassava. 

The Royal Botanic Gardens, Kew, therefore, 
after a hundred years are still engaged in further- 
ing every kind of botanical enterprise that may be 
of assistance to the Empire, and in training a body 
of student gardeners to carry out the science and 
practice of horticulture both at home and overseas, 
besides affording pleasure to thousands of lay 
visitors. 

The following passage from the Book “‘Ecclesi- 
asticus”’ might well be applied to Kew, when it is 
remembered that Sir William Hooker, when he 
became director on April 1, 1841, had a garden of 
only eleven acres without any museum, herbarium 
or laboratory buildings: “‘I came out as a brook 
from a river and as a conduit into a garden . . . and 
lo, my brook became a river, and my river became 
asca . 


The Editors of NaTurRE offer their heartiest con- 
gratulations to the Director and staff of the Royal 
Botanic Gardens, Kew, on this, the centenary of 
one of the Empire’s most valuable and progressive 
institutions. In normal times, this occasion would 
have been deemed worthy of full public recogni- 
tion ; but owing to present conditions, the only 
celebration of the occasion was an address 
by Sir Arthur Hill before the Linnean Society 
of London on April 3. Messages of congratula- 
tion have been received by Sir Arthur Hill 
from various institutions, including one from Dr. 
R. C. Wallace, principal of Queen’s University, 
Kingston, Ontario, voicing a message from the Royal 
Society of Canada, one from Dr. William J. 
Robbins, director of the New York Botanical Gar- 
dens, and one from Dr. George T. Moore, director 
of the Missouri Botanical Garden, St. Louis, 
Missouri. 
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MINERAL RESOURCES OF CONTINENTAL EUROPE 
By Dr. W. J. ARKELL 


we exactly are the mineral resources of 
the German Old Reich, and what does she 
stand to gain from the resources of her allies and 
her conquests ? What attractions are offered by 
the remaining neutral countries of Europe ? What 
minerals deficient in Europe can be supplied by 
the U.S.S.R.? There appears to be no up-to-date 
account of this important subject in the English 
language. 

In the following synopsis Continental Europe is 
understood to mean Europe less the British Isles, 
Spitsbergen, Turkey and Russia. 

Only minerals of strategic importance are dealt 
with. They may be grouped as follows : 


(1) Fuels: oil and coal. 

(2) Major metals: iron, copper, lead, zinc, tin. 

(3) Steel alloy metals: manganese, chromium, 
nickel, cobalt, tungsten, molybdenum, vanadium, 
zirconium, titanium. 

(4) Other metals: aluminium, magnesium, 
mercury, antimony, arsenic, uranium, platinum. 

(5) Fertilizers: phosphates and potash ; also 
pyrites, needed for the manufacture of super- 
phosphate. 

(6) Other important non-metals, used in the 
electrical, metallurgical and other industries (mica, 
graphite, asbestos, fluorspar, tale, diamond). 


O.p REICH 


Oil. Germany’s maximum potential production 
of crude oil is probably much less than one million 
tons a year, or only about 12 per cent of the 
European production and less than 17 per cent 
of her peace-time needs. But her abundant coal 
supplies enable her to augment her natural supplies 
with at least 24 million tons of synthetic oil, and 
theoretically there is no reason why synthetic 
plants should not be multiplied until Germany 
produces all the oil she wants. The process is, 
however, very extravagant and would be pointless 
so long as imports were assured, and in war-time the 
synthetic plants are highly vulnerable to air 
attack. 

Coal. Germany possesses abundant coal. She 
has more than half the total European reserves of 
both hard coals and lignite, and at present she 
produces 82 per cent of the total European output 
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of lignite, which is 36 per cent of the world s tota| 
production, although Europe has only 2 per cent 
of the world’s reserves. 

Iron. Germany possessed 17 per cent of the 
European reserves of metallic iron, but her ores 
are mainly low-grade and therefore extravagant 
to work. For her immense steel industry she was 
mainly dependent on imports. 

Copper. In the Mansfeld stratified deposit 
Germany possesses the most important copper 
occurrence in Central Europe, and with more than 
20 per cent she had the highest copper production 
of any European country after Yugoslavia. But 
the total European production being only 6:3 per 
cent of the world production and the reserves 
(including huge deposits in Spain) only 10 per 
cent of world reserves, the total amount of copper 
is inadequate for the highly developed electrical 
industry. It is being increased by developing newly 
discovered low-grade ores in Silesia and eastem 
Hessen. The latter field is said to be perhaps as 
important as Mansfeld itself. 

Zinc and Lead. In her share of Upper Silesia, 
Germany possessed about 15 per cent of the 
richest zinc and lead deposits in Europe, the rest 
belonging to Poland. These and numerous other 
deposits in different parts of the country gave 
Germany reserves of about 7°4 million tons of 
recoverable zine and 1-8 million tons of recover- 
able lead. With 37 per cent and 29 per cent she 
heads the European production of both zinc and 
lead. But whereas the zinc production is fairly 
adequate, the lead production and reserves of 
Germany and all ‘European countries are inade- 
quate (only 15°8 per cent of world production). 

Tin. Germany produced 5-4 per cent of the 
very small European tin output, which altogether 
is only 0°58 per cent of the world’s production. 
There is no hope of substantially increasing this 
amount, which is totally inadequate. 

Manganese. Deposits of high-grade ores such 
as are normally used for the extraction of man- 
ganese are negligible in Germany. But there 
are vast reserves (at least 250 million tons) 
of manganiferous iron ore, from which good- 
quality ferro-manganese is made. From these ores 
Germany in 1936 produced 47 per cent of her own 
requirements of metallic manganese (in a normal 
year about 400,000 tons are consumed). 
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Nickei. Although recent production of nickel 
ore in Germany has been very small (268 tons was 
the greatest amount in any year from 1935 to 
1938), there are a number of deposits, and pro- 
duction can be increased about four-hundred-fold 
in times of stress. The output reached 102,000 
tons in 1917. This represents about 2,050 tons of 
nickel, or 73 per cent of the total maximum 
annual European production for the years 1935-37, 
and 30 per cent of Germany’s imports of nickel 
in the normal peace-time year 1936. 

Molybdenum. About 40-50 tons of molybdenum 
, year can be produced as a by-product from the 
Vansfeld copper ores, but this is not 8 per cent 
of the European production, which in turn is only 
about 4 per cent of world production. 

Vanadium. Germany’s normal consumption of 
about 250 tons of vanadium is capable of being 
met by concentration of small traces which occur 
in the iron ores from Baden, Lorraine and Sweden, 
smelted in Germany. 

Tungsten, Cobalt and Titanium are virtually 
absent. 

Aluminium. Production of aluminium from 
Germany’s negligible deposits of bauxite, if ex- 
tended to the maximum, could scarcely amount 
to 2 per cent of her imports in recent years. On 
the other hand, the Germans have brought to a 
high state of efficiency processes for the production 
of aluminium from clays, kaolins and low-grade 
ores. 

Magnesium. In Silesia there are small but pure 
deposits of magnesite, and the carnallite of the 
Stassfurt salt deposits yields 5-5 per cent of mag- 
nesium and has been extensively used as a raw 
material. Statistics are not available. 

Mercury. Recent intensive exploitation of home 
supplies of cinnabar are believed to produce 
200-300 tons of mercury a year, or about 30 per 
cent of the recent average German consumption. 
(This would represent about 6 per cent of the total 
European production and about 5 per cent of 
world production.) 

Antimony. Germany has produced as much as 
700 tons of metallic antimony in a year, which is 
equal to about 20 per cent of her consumption in 
recent years. 

Arsenic. There are extensive deposits in Silesia, 
and as much as 4,600 tons of white arsenic have 
been produced in a year (1930), and as much as 
2,800 tons have been exported recently in a year 
(1938). 

Phosphates. Like many countries, Germany has 
various low-grade phosphatic rocks which can be 
drawn upon in time of war, but are scarcely worth 
working in peace-time. Also she has enormous 
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reserves of phosphatic iron ores which, when 
smelted by the Thomas process, yield good basic 
slag. But of true high-grade phosphate deposits 
she has scarcely any. 

Pyrites. Germany has twice as much pyrites as 
any other European country except Spain. The 
reserves amount to about 100 million tons, or 
13 per cent of the known world reserves. In 1918 
the production reached nearly 1 million tons a 
year, and it should be possible to exceed that 
now. 

Sulphur. Nearly a quarter of a million tons of 
sulphur a year can be produced as a by-product 
of coal, coke and barytes industries, and during 
lead, zinc and copper mining. The actual amount 
produced hitherto in a year is probably more like 
half this figure. 

Potash. Central Germany contains 80 per cent 
of Europe’s deposits of potash, which are 96 per 
cent of the world’s total reserves (less uncertain 
deposits in Russia). Her production in 1937 was 
73 per cent of the European production and 62 per 
cent of world production. 

Mica, Tale and Asbestos are almost entirely 
lacking in Germany ; diamond does not occur in 
Europe. 

Graphite. Germany leads European production. 
The deposits are extensive and easily accessible, 
and the output has reached 40,300 tons in a single 
year (1918). This would be 56 per cent of the 
European production if it had been repeated in 
1937, and nearly 19 per cent of the world’s total 
in recent years, as compared with 7 per cent in 
the British Empire and less than 4 per cent in the 
United States. 

Fluorspar. In this Germany has a still more 
commanding position—a matter of importance in 
view of its great value in the steel industry. Her 
production is more than 68 per cent of the total 
European production and nearly 33 per cent of 
the world’s total (as compared with 10-7 per cent 
in the British Empire). 


AUSTRIA 


Magnesium. The outstanding gain to the Reich 
war machine in taking over Austria was the 
acquisition of the world’s largest and purest de- 
posits of magnesite for the making of magnesium 
for incendiary bombs, flares and aircraft. For 
years Austria headed the world’s production and 
has only recently been just outstripped by Russia. 

Other metals. Minor assets are small quantities 
of iron, lead and antimony (more than double 
Germany’s production of antimony has been 
reached). 
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Tale. Austria’s production of 16-7 per cent of 
the European total is four times as great as 
Germany’s, and satisfies a need. 

Graphite. Austria’s graphite deposits are second 
only to Germany’s. The two tcgether give Ger- 
many a commanding position with a production 
of more than 40,000 tons a year, or 74 per cent 
of the European production in 1937, and poten- 
tialities for producing more than 60,000 tons a 
year, as was done during the War of 1914-18 
(28 per cent of the present-day world’s total). 


CZECHOSLOVAKIA 


Lignite. The Sudetenland contains a reserve of 
114 million tons of lignites of a quality far superior 
to those of Germany; they represent about 12 
per cent of the European reserves. 

Asbestos. With 15 per cent of the European 
production this will be a welcome asset, since 
Germany and Austria possess practically none. 

Graphite. The graphite deposits of Bohemia and 
Moravia are among the most valuable in Europe, 
and production exceeded 41,000 tons in 1927— 
equal to Germany’s maximum production during 
the War of 1914-18. This extra acquisition gives 
Germany practically a monopoly of European 
graphite. 

Uranium. Bohemia contains by far the most 
important uranium deposits in Europe, practically 
the only others being in Portugal. For many years 
she led the world’s production. 

Antimony. Czechoslovakia accounted for 30 per 
cent of Europe’s antimony production in 1937. 


PoLAND 


Oil. Poland produced more than half a million 
tons of oil a year. The Germans and Russians 
took over the industry in full working order. The 
German share represented a production of only 
about 150,000 tons a year, but this is capable 
of substantial increase, and is a clear gain to 
Germany. It is considered probable that the oil 
from the Russian part of the field will also go to 
Germany. 

Coal. The Dombrova and Ostrawa-Karwina 
coalfields made Poland the third largest coal- 
producing country in continental Europe, with 
1l per cent of the output and 28 per cent of the 
reserves. She also has lignite reserves larger than 
those of Czechoslovakia and almost entirely unde- 
veloped. 

Zinc. Polish Upper Silesia contains a continua- 
tion of the German Silesian zinc and lead ores. 
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The output of zinc in 1937 was 15°6 per cent o 
the European production, and added to the Ger. 
man production it gives her more than 50 per 
cent of the total European production and aboy 
12 per cent of world production. This is su ‘ticien 
for German requirements of zine in all circum. 
stances. 


Norway 


The commodities that Norway can {furnish 
are just those which Germany needed most 
namely, the steel alloy metals and _helpfy| 
quantities of copper and mica for the electrica| 
industries. 

Copper. The addition of the Norwegian copper 
production to the German represented an increase 
of 66 per cent, and the Norwegian output is capable 
of being stimulated. 

Nickel. In 1917 Norway produced 78,000 tons 
of nickel ore, representing about 780 tons of 
metallic nickel, and there is no reason why this 
figure should not be exceeded under German 
direction if necessary. 

Molybdenum. At present Norway is believed 
to be producing about 750 tons of molybdenite 
@ year, representing about 450 tons of metallic 
molybdenum. It is the only important producing 
country in Europe. 

Titanium. The Norwegian deposits of ilmenite 
and rutile are the largest in the world, and would 
suffice to furnish the world’s supply of titanium 
for centuries. One quarter of the world’s pro- 
duction came from Norway. 

Chromium. In 1918 nearly 7,000 tons of chromite 
were produced. This is only a small amount, but 
it is valuable to Germany in the absence of other 
supplies. 

Mica and Talc. In 1938 Norway produced more 
than 100 tons of sheet mica and probably at least 
30,000 tons of tale. With Austria, this gives Ger- 
many 37 per cent of the European tale production 
and 27 per cent of the mica production. 


LuxEMBURG, BELGIUM, HOLLAND, DENMARK 


Iron. The only gain of real consequence accruing 
to Germany’s mineral resources as the result of 
the invasion of these countries is the iron ore of 
Luxemburg. Although the production is only 72 
per cent of the European total in terms of iron 
content, it is almost as great as Germany’s own, 
and it is conveniently situated near the German 
western industrial districts and coal supplies. The 
amount produced in 1937 was nearly 2} million 
tons of metallic iron. 
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FRANCE 


Iron. France has by far the largest reserves 
of iron in Europe, situated mainly in Lorraine. 
In terms of metallic iron they represent 47 per 
cent of the total European reserves, and the pro- 
duction in 1937 was 41-5 per cent of the European 
and 153 per cent of the world production. 

Aluminium. The largest quantity of bauxite 
was also produced in France (32 per cent of Euro- 
pean production) and the reserves are by far the 
largest in western Europe. In 1937 the production 
of bauxite in France was 18 per cent of the world’s 
total, as compared with 10°7 per cent in the British 
Empire and 11-2 per cent in the United States. 

Coal. France has the second largest coal pro- 
duction after Germany. The total production of 
Germany, France, Poland, Belgium and Holland 
represents practically 100 per cent of the European 
output, which is substantially greater than that 
of the British Empire, though the reserves of hard 
coal are only two-thirds as great as those of the 
Empire and the lignite reserves only one ninth 
as great. 

Fertilizers. More than 70 per cent of the Euro- 
pean production of phosphate rock came from 
France, and she holds about 36 per cent of the 
reserves. Alsace also contains the only considerable 
deposit of potash outside central Germany. The two 
together give Germany a monopoly with more than 
% per cent of the European reserves and production. 
and nearly 90 per cent of the whole world’s potash 
reserve ; though Russians have recently claimed 
to possess a still greater reserve. 


Tale. France has the largest production of talc 
in Europe (31 per cent), and is the third largest 
producer in the world, after the United States and 
Manchuria. In 1937 and 1938 her exports alone 
substantially exceeded Germany’s imports. 


Fluorspar. Germany has a sufficiency of this 
mineral in her own territory, but the French pro- 
duction, although little more than a third as great 
as the German, is still in excess of that of the 
whole British Empire. Germany and France 
together produce about the same amount as the 
British Empire and United States combin<.t. 


ITALY 


Italy lacks oil, coal, lignite, iron, copper, and 
most of the ferro-alloy metals. To this extent she 
is a heavy liability to the Central European war 
machine. For example, her civil consumption 
alone of oil and oil products was 3 million tons 
in 1938 and again in 1939, of which only 220,000 
tons each year were supplied by Italy and Albania. 
This is not counting the heavy war consumption 





NATURE 





407 








for her fleet, air force and mechanized columns 
in Africa. Therefore so soon as stocks are ex- 
hausted she will compete with Germany for 
Rumanian oil. The same applies to nearly all the 
indispensable metals. 

There is, however, another side to the picture. 
Many of the other minerals are plentiful in Italy, 
and in at least two of them, mercury and sulphur, 
she easily heads the world’s production. These 
and several of the other minerals produced by 
Italy happen to be scarce in Germany—especially 
bauxite, lead, and asbestos. In exchange for them 
Germany finds a market for some of her super- 
abundance of coal and potash. 

Sulphur. The Sicilian sulphur belt is by far the 
most important deposit of native sulphur in 
Europe, if not in the world. Italy accounts for 
80 per cent of the European production. 


Pyrites. Italy also has the third largest pyrites 
production in Europe. 

Mercury. The cinnabar deposits of Idria 
(formerly in Austria) make Italy the world’s lead- 
ing producer of mercury. The only other large- 
scale European deposits are in Spain. 

Zine and Lead. In 1937 Italy accounted for 
16 per cent of the European zine production and 
13 per cent of the lead. The mines are mainly 
in Sardinia. Her average production over a number 
of years has been maintained at more than 77,000 
tons of metallic zinc and more than 25,000 tons 
of metallic lead annually. 

Manganese. Italy takes third place with 19 per 
cent of the European production of metallic man- 
ganese from high-grade ores, and it is believed that 
she is self-sufficient in this metal. 


Aluminium. Italy also takes third place in the 
production of bauxite, with 18 per cent of the 
European total. Her reserves, however, are rela- 
tively small. 

Antimony. Production is sporadic ; but in 1937 
Italy occupied third place with 14°6 per cent of 
the European production. 

Mica. In 1938 Italy occupied second place 
among European countries producing mica, the 
order being: Sweden with 129 tons, Italy with 
120 tons, Norway with 102 tons, and Rumania 
with 22 tons. 


Asbestos. Italy is a close second after Finland 
in the production of asbestos ; but although she 
produces 39 per cent of the European total the 
amount is small, since Europe’s production is only 
3 per cent of the world’s total. The Italian pro- 
duction is only equivalent to about a quarter of 
Germany’s imports. 


(To be continued.) 
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OBITUARIES 


Sir George Grierson, O.M., K.C.LE. 


S' R GEORGE GRIERSON, who died at Camberley 
on March 7 at the age of ninety, was the most dis- 
tinguished of the select group of Indian officials who 
carried out invaluable philological, ethnographic or 
historical studies in addition to their official duties. 

Before entering the Indian Civil Service in 1873, 
Grierson had already acquired an exceptional know- 
ledge of Sanskrit and Hindustani. His early service 
was spent mainly in Bihar, where he made an inten- 
sive study of the local vernaculars. When he had 
been only ten years in the country, he published his 
“Seven Grammars of the Dialects and Sub-Dialects 
of the Bihari Language’”’. 

Grierson was nominated by the Government of India 
as its representative at the Congress of Oriontalists 
held at Vienna in 1886. At this Congress, a resolution 
was passed urging the Government of India to 
undertake a linguistic survey. Some years elapsed 
before anything was done, but in 1894 it was decided 
to accept the suggestion, and Grierson was ap- 
pointed superintendent of the Linguistic Survey of 
India. His first step was to obtain from each district 
a list of all the languages and dialects spoken in it, 
together with uniform specimens of each. The pre- 
paration of these specimens, in the case of the lesser 
known languages, had often to be entrusted to 
persons of inferior education, and they had to be 
subjected to most thorough scrutiny and revision 
before they could be accepted as correct. This pre- 
liminary operation lasted four or five years. The 
processes of digesting and collating the raw material 
thus provided necessarily took much longer. Each 
specimen had to be subjected to close analytical 
study in order to ascertain its grammatical structure 
and other peculiarities, and to decide whether it 
should rank as an independent language or a dialect, 
and to what linguistic family it should be assigned. 
The final stage was the preparation of a classified 
scheme of linguistic families, sub-families, languages 
and dialects, and the arrangement, editing and 
annotation of the specimens. 

The “Introductory Volume” in which the final 
results were reviewed, was not published until 1927, 
thirty-three years after the inception of the work. 
The enormous labour involved will be understood 
when it is noted that, in all, 179 languages and 544 
dialects have been recognized, and that the report 
extends over twenty bulky quarto volumes. 

Many of the principal languages were, of course, 
already well known, and had been the subject of 
investigation by a number of scholars, notably Cald- 
well, Beames, Max Miiller and Hoernlé. But even 
in their case, Grierson was able to establish new 
conclusions, including the differentiation of “Hindi” 
into three distinct languages, and the recognition of 
Lahnda as an independent language and not a mere 
dialect of Panjabi. 





Among the lesser-known vernaculars he mad 
an intensive study of Kashmiri and other Pisach, 
languages. Of the 132 Tibeto-Chinese longuag, 
examined, grammars and vocabularies had already 
been compiled only for about twenty ; most of the 
others had never previously been reduced to writing. 

The Linguistic Survey of India represents a, 
unparalleled achievement. It has been universally 
recognized as such, and learned societies and yi. 
versities in many different countries have vied with 
each other in showering distinctions upon the man 
responsible for it. Grierson’s final honour was the 
O.M., which was conferred on him in 1928. 

Grierson was the author of other books, too 
numerous to mention in a brief review, and of many 
papers in the journals of Oriental societies. A!though 
languages were always his main preoccupation, his 
interests covered a very wide field. For example, his 
“Bihar Peasant Life’ has been described as “ap 
encyclopedia of information about the people of 
Bihar”. He was for many years the mainstay of 
the Asiatic Society of Bengal and afterwards a leai- 
ing member of the Royal Asiatic Society. 

Apart from his great attainments and industry, 
Grierson’s most marked characteristic was the un 
selfish assistance which he was always ready to give 
to other workers, however humble. I, myself, 
gratefully remember the trouble that he took, 
though I was then a stranger to him, in making 
my first contribution suitable for publication in the 
journal of a learned society. At the Census of India 
in 1901, and again in 1911, Grierson freely placed all 
the facts which he had until then ascertained at th 
disposal of the Census officers, so that they could 
utilize it in their reports, before he had himself 
published it. He gave immense help to the Bibl 
Society in the preparation of vernacular versions of 
various parts of the Bible. E. A. Garr. 


Dr. A. T. Masterman, F.R.S. 


Tue late Dr. A. T. Masterman was superintendent 
inspector of fisheries to the Board of Agriculture in 
1910, when the Board took over the international 
fishery work of the Marine Biological Association. 
From then onwards Masterman directed the scientific 
fishery work of the Board, but his interest in the 
commercial possibilities of various scientific dis- 
coveries culminated in his relinquishing his post to 
engage in business enterprises. On the resumption 
of the scientific fishery work in 1920, the task of 
reorganization fell to Prof. Stanley Gardiner. 

During his administration of the scientific branch 
of the Fisheries Department, Masterman found time 
to write three papers on the age and growth of various 
fresh- and brackish-water fish, all of which showed 4 
balanced critical view of the technique, and among 
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which his paper on the salmon of the Wye should 
be known to all interested in salmon. He kept a 
large staff of scale-readers busy. He published also 
several important papers on the plaice fisheries of 
the North Sea. 

In pure zoology Masterman will be remembered 
for his attempt in 1896-1901 to place the burrowing 
worm-like animal Phoronis near Balanoglossus and 
the vertebrate ancestry. The evidence came from 
the internal anatomy of the larva (Actinotrocha). 
This thesis was contested by many, including Roule, 
to whom Masterman replied with dash and vigour, 
but in 1904 de Selys Longchamps claimed to remove 
Masterman’s edifice stone by stone. Ikeda, Goodrich 
and Shearer all disagreed with Masterman on one 
point or another. Although in 1910 Harmer in the 
Cambridge Natural History, put Phoronis in the 
Hemichordata on the basis of Masterman’s observa- 
tions, ‘if confirmed’, MacBride in 1914 in his ““Text- 
hook of Embryology” feared that Masterman’s 
“fascinating’’ theory could not be upheld and put 
Phoronis with Sipunculus in Podaxonia (Gephyrea 


nuda). In the 1921 (revised) edition of Parker and 
Haswell’s text-book Phoronis remains with the 
Brachiopoda and Polyzoa under Molluscoida. How- 


ever it ended, Masterman’s initiative evidently led 
to substantial additions in knowledge of Phoronis 
and its interesting larva. 

Masterman was seventy-two years old when he 
died on February 10, but, as may happen when review- 
ing the work of scientific workers who reached 
administrative posts early in life, the search for the 
man’s own work is most productive when we go to 
the early years, in Masterman’s case to the time when 
he was less than thirty years old. From 1893 until 1899 
he was assistant to Prof. W. C. McIntosh at St. 
Andrews, and collaborated in a book that can be 
called a masterpiece, “The Life Histories of the 
British Marine Food Fishes”, published in 1897. The 
only part of the book that is stated to be Masterman’s 
separate contribution is a general chapter on growth, 
and this must be judged against its background, 
when almost nothing was known on the subject 
except for the papers which this young investigator 
had already published. The chapter, which is an 
essay, undoubtedly had considerable value forty-four 
years ago, when nothing was known of the technical 
methods that have been so fruitful in the intervening 
years, and the graphical method that Masterman 
used is still the only one available for some popula- 
tions of fish. The main bulk of the book is stated to 
be joint work. It consists of notes on life-histories of 
no less than eighty-seven species of fish—a remark- 
able treatise to have been produced only a few years 
after the eggs and fry of many of the species had 
first been identified. To collaborate in that work 
was a worthy achievement. 

Indeed, Masterman at St. Andrews was a member 
of a notable company who studied at the Gatty 
Laboratory and went out to make marine biology 
as we know it. Some of us who only knew the mem- 
bers as men of middle age and older, wonder what 
the company was like; but are certain that it was 
both gay and learned, for it included, at one time 
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or another, Holt, Prince, Kyle, Williamson, Calder- 
wood, Wallace, Meek, and D’Arcy Thompson. To 
them Masterman, scholar of Christ’s and Darwin 
Prizeman, brought the speculative turn of mind that 
is shown by his papers and the gift of lively com- 
panionship that his contemporaries recall. 

M. GRaHAM. 


Dr. William Doberck 


Witt1aM DoBERCK was born at Copenhagen on 
September 12, 1852, and died at Sutton, Surrey, on 
January 5 of the present year. He had long been 
well known as one of the most enthusiastic and 
assiduous of workers in the field of double-star 
astronomy. 

Dr. Doberck began his observations at Markree, 
Ireland, in 1874, at the observatory of Col. E. H. 
Cooper, at that time H.M. Lieutenant for County 
Sligo; but later worked in various parts of the 
world, including Kowloon. Eventually he settled 
at Sutton, where he set up an observatory equipped 
with a 6-in. refractor and continued his double-star 
measurements until 1927. His sets of measures, 
which were very numerous, amounting altogether to 
something like 13,000, were nearly all made with 
rather small instruments, but included several pairs 
of which the angular separation was less than 1”. The 
observations at Markree were published in the 
Transactions of the Royal Irish Academy, vol. 29, 
part 13, and the remainder in various issues of the 
Astronomische Nachrichten. Eventually, Dr. Doberck 
collected them all together and published them in 
vol. 7 of the Astronomische Abhandlungen. 

But Dr. Doberck was not only an observer ; he 
was also a computer of orbits. In his book “The 
Binary Stars”, published in 1918, Dr. R. G. Aitken 
referred to him as “the man who has investigated 
more double-star orbits than any other astronomer’’. 
Doberck also inquired into other problems relating 
to binaries, such as a possible parallelism of the orbit 
planes, in regard to which his investigation led him 
to a negative conclusion. He also at one time gave 
attention to variable stars. It is as an exceptionally 
diligent and successful student of visual double stars 
that he will always be remembered. 

T. E. R. Parties. 


WE regret to announce the following deaths : 


Dr. E. J. Gwynn, formerly provost of Trinity 
College, Dublin, on February 10. 

Dr. P. N. Leech, director of the Division of Foods, 
Drugs and Physical Therapy in the headquarters 
office of the American Medical Association, aged 
fifty-two. 

Sir William Smyly, formerly master of the Rotunda 
Hospital, Dublin, and president of the Royal College 
of Physicians in Ireland, on March 19, aged ninety. 

Dr. Michel Weinberg, of the Pasteur Institute, 
Paris, known for his work on parasitology and 
anzrobic bacteria. 
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NEWS AND VIEWS 


Guthrie Lecture of the Physical Society 

Pror. E. N. pa C. ANDRADE, Quain professor of 
physics in the University of London, is delivering the 
twenty-fifth Guthrie Lecture at a meeting of the 
Physical Society in the Royal Institution on April 4. 
The lecture is entitled ‘“‘A Problem of Guthrie’s Time” 
and its subject is sensitive flames, or rather sensitive 
jets in general, one of the types of acoustical in- 
vestigation so elegantly and so successfully carried 
out by Prof. Andrade and his students at University 
College, London. It was at that college that Andrade 
started his research career. From there he went to 
Heidelberg to work under Lenard on the electrical 
properties of flames; for this work, in which he 
established, for the first time, the true velocity of the 
positive ions, he obtained his Ph.D. summa cum 
lauda. Returning for a further year to his old college, 
of which he became a fellow, he established the laws 
of the flow of metals under constant stress, and pre- 
pared the first single crystals of certain metals, 
including solid mercury. He then went to the 
Cavendish Laboratory for a year, and afterwards to 
Manchester, where he carried out, with Rutherford, 
the first determination of wave-lengths in the gamma- 
ray spectrum. During the War of 1914-18, Prof. 
Andrade saw active service in the R.G.A., and was 
mentioned in dispatches. Afterwards, he was 
appointed professor of physics in what was soon to 
become the Military College of Science, Woolwich, 
where he built up a physics department ab initio, 
put the teaching of physics on a sound footing, and 
did everything that was possible to foster active 
experimental research in his department. 


In 1928 Prof. Andrade was appointed to the Quain 
chair of physics at University College, where he 
resumed work on single crystals and established a 
flourishing school of research. Here, too, he has done 
fundamental work on liquid viscosity and on acous- 
tics, including investigations on Kundt’s tube in the 
most general aspect, and also on sensitive jets, 
which form the subject of his Guthrie Lecture. Every 
item of his experimental work displays the marks of 
extreme thoroughness and great beauty. Prof. 
Andrade is widely known as a brilliant exponent and 
an original popular lecturer. His books have the 
same excellent qualities as his researches and his 
lectures ; among them are “The Structure of the 
Atom”’, which very quickly reached a third edition, 
“The Atom” (a smaller book), “Engines”, and ‘The 
Mechanism of Nature’? (which has been translated 
into six European languages). In addition to his 
scientific work, he has found time to maintain his old 
activities and interests in poetry, and as a collector 
of old books. 


Iron and Steel Institute: Bessemer Gold Medaj 
Dr. THomas SwinDEn, who has been awarded tho 


Bessemer Gold Medal for 1941 of the Iron arid Stee 
Institute, is director of research in the Uniti Steo| 
Companies, and a director of Messrs. Samucl Fox 


and Co. Ltd. He studied metallurgy at Sheffiel! under 
Prof. Arnold, being awarded the Mappin Me«ial and 
gaining an 1851 Exhibition scholarship, wit! which 
he went to Sweden, working in the University of 
Uppsala and in Swedish steel works. Returning to 
England he entered the firm of Samuel Fox and (o, 
at Stocksbridge, near Sheffield, where he installed a 
laboratory for physical testing. When the firm 
became part of the United Steel Companies, Dr. 
Swinden took charge of the research work of the 
combined firms, and in 1934 the exceptionally well. 
equipped Central Research Department at Stocks. 
bridge was opened. By the organization and staffing 
of this laboratory, he has done much to advance the 
application of the iron 
industry. 

Dr. Swinden’s own investigations have included 
the first detailed study of the tungsten steels, carried 
out partly at Sheffield and partly at Uppsala. This 
laid the foundation for all later work on tungsten 
steels, and was followed by a similar exhaustive 
study of molybdenum steels, for which he was 
awarded the Carnegie Gold Medal of the Iron and Steel 
Institute. His later work has dealt with the properties 
of cold-rolled steel and with the control of grain size 
in steel. As chairman or vice-chairman of research 
committees, he has renderéd valuable service in 
connexion with researches now in progress, especially 
on the problem of oxygen in steel and on the improve- 
ment of refractory materials. 


science to and _ steel 


University of Bristol: Chair of Anatomy 

Pror. S. E. Wurrnaty has retired from the chair 
of anatomy in the University of Bristol on reaching 
the retiring age. His going will be a loss to British 
anatomy in many ways, for he was far more than 
an anatomist. He was a contributor to the columns 
of Punch, and the author of that most human little 
publication ‘“‘The Study of Anatomy”. Had Prof. 
Whitnall never made any other contribution to the 
study of anatomy, that publication would have 
endeared him to many. To his contemporaries he 
will ever be remembered as the most humorous and 
human of companions ; to the present generation he 
may be no more than the respected author of the 
“Anatomy of the Human Orbit”. But despite the 
attack of the B.N.A. on eponymous nomenclature, 
he may claim in ‘Whitnall’s tubercle’ to be the only 
living anatomist whose name remains attached to 4 
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definite structure in the human body. His last rival 
in this regard was the late C. B. Lockwood of St. 
Rartholomew’s. Prof. Whitnall hails from Lancashire 
und he entered Owens College in 1894. Afterwards 
ie was associated with St. Thomas’s and for long 
with Oxford. In 1919, after war service with the 
Oxford Hussars, he went as professor of anatomy to 
\WcGill University, Montreal. There he remained 
until 1934, when he took the chair at Bristol, from 
which he is now retiring. 


Dr. |. M. Yoffey has been appointed to succeed 
Prof. Whitnall in the chair of anatomy in the Uni- 
versity of Bristol. Like his predecessor, Yoffey is a 
Manchester man, qualifying from the University of 
Manchester in 1926. Dr. Yoffey has had a brilliant 
areer both as a student in Manchester and as a 
wacher at University College, Cardiff. More than 
this, he has had the great advantage of a Rockefeller 
Scholarship, which enabled’ him to carry on his 
researches in the United States in association with 
Prof. Drinker. As a research man Yoffey’s name is 
ermanently associated with the problems of lym- 
jhatics and lymphatic pathways. In this realm he 
as won wide recognition by reason of the thorough- 
yess and the accuracy of his methods. When, in the 
post-War period, the Anatomical School of Bristol 
s reconstructed, we may look to see it as the centre 
of active investigation and research, and as the 
department to which many will go for inspiration and 
for knowledge of one of the most important subjects 
anatomy impinges on clinical 


n which human 


nvestigation. 


Marine Biological Association’s Laboratory: Air 
Raid Damage 
DurinG the recent air-raids on Plymouth, the 


Laboratory of the Marine Biological Association 
suffered severely. The buildings, though still standing, 
have sustained heavy damage. All windows except 
4 few on the south side of the top floor of the main 
uilding have gone; ceilings are down, doors 
wrenched off, and much structural damage caused 
1y blast. The director’s house was completely burnt 
ut. The Library, very fortunately, is intact except 
for the loss of windows and the skylight, and it has 
now been made waterproof. At the eastern end of 
the north building damage is most severe, but the 
greater part of the equipment and apparatus is 
intact. The Easter-class house will no doubt have 
to be rebuilt, but most of the roof remains. Other 
uutbuildings, including the dogfish house, director’s 
garage and stores, and the constant temperature rooms, 
have all sustained damage. The exact extent of the 
structural damage to the buildings cannot be deter- 
mined without expert assistance, but it is hoped that 
the laboratories themselves can be restored. The 
tanks on the north side of the Aquarium burst and 
the supply pipes broke, but it is hoped that some 
part of the circulation may be restored before very 
long. 

It will evidently be a long time before permanent 


repairs can be undertaken. Since materials for 
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urgent work are extremely short, the cellotex sheet- 
ing on the first and second floors of the main labora- 
tory is being taken down and used to replace 
windows. It is hoped to fit a small glass pane in 
each room, and if the cellotex is well painted, it is 
expected to remain weatherproof for a year or two. 
In a few weeks it may be possible to accommodate 
research workers who require only limited facilities, 
but this must depend largely upon the restoration 
of electricity and water supplies. There is no diffi- 
culty concerning general administration, as most 
documents have been salved. For the time being it 
will not be possible to supply orders for specimens, 
but it is hoped that in the course of a few weeks 
some of the normal facilities will be available. 


University of Glasgow: Air Raid Damage 

Wuite the University of Glasgow has as yet 
received no direct hit during recent air raids, all the 
windows of the main University buildings facing the 
park have been shattered. The Departments of 
Physiology, Public Health and Zoology have lost 
most of their windows, while many window frames 
and ceilings have been damaged. Some of the class 
rooms are temporarily unusable. Fortunately the 
damage to the contents of the buildings is quite 
negligible, and none of the personnel, staff or students, 
was injured although there were fire patrols in all 
the buildings. No other scientific institution in 
Glasgow appears to have been damaged. 


City Museum, Leeds: Air Raid Damage 

DuRING recent air raids, the City Museum at 
Leeds suffered. The principal damage was done to 
the bird room and to the collections of medals and 
local tokens. Cases containing geological, archzo- 
logical and zoological exhibits suffered from blast, 
but their contents are intact. Generally speaking, 
a large percentage of the disturbed material can be 
recovered. A collection of binds eggs survived a fall 
of 20 feet. 


Annals of the Botanic Gardens, Buitenzorg 

Untix recently the Annales du Jardin botanique 
de Buitenzorg were published at Leyden. As the 
European territory of the kingdom of the Nether- 
lands is now occupied by the Germans, a new series 
under the title of Annals of the Botanic Gardens, 
Buitenzorg, has been started at Java. This periodical 
will cover the whole field of pure botany, including 
plant physiology, morphology, anatomy, cytology, 
ecology and microbiology. It will contain contribu- 
tions by the regular staff and visitors of the scientific 
institutes of the Botanic Gardens, as well as from 
other sources. The editors mailing list is, however, 
not available in Java. As it is intended to continue 
exchange as usual, it is necessary to renew or confirm 
each exchange. The same holds for subscriptions to 
the new series. The price per volume is fixed at 
fi. 10. Therefore, subscribers and other persons 
interested in this periodical should communicate 
with the Director of the Botanic Gardens, Buitenzorg, 
Java, Dutch East Indies. 
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Botanists of the Second Millennium s.c. 

AN interesting short paper by Prof. F. E. Weiss 
(J. Roy. Hort. Soc., 66, Pt. 2, February 1941) directs 
attention to the “Court of Flowers’ in the Festal 
Temple of Thutmosis IIT (1501-1447 s.c.) at Karnak. 
This ruler aspired to, and attained by conquest, a 
considerable empire in Syria and Palestine. He 
appears to have been unique in that he ordered 
botanical exploration to follow totalitarian imposition, 
and published his results as bas-reliefs upon the walls 
of the Court of Flowers at Karnak. Many species are 
unidentifiable, but others cannot be mistaken. These 
include the blue water lily, Nymphaea coerulea, the 
pomegranate, vine, two species of arum (A. italicum 
and A. Dracunculus), a species of Kalanchoé and one 
of Iris. The fruits of sycamore (Ficus sycomorus) and 
a capitulum of Chrysanthemum coronarium are less 
certain, though probable, namings. It is rather 
curious that some of the species are now regarded as 
native in Egypt, but this lithological publication of 
botanical geography distinctly speaks in hieroglyphic 
inscription of “all the beautiful flowers which the 
power of His Majesty has collected when His Majesty 
was making war on upper Palestine so as to conquer 
the countries’’. 


Food from the Poppy 

Temperate regions have relatively few oil-yielding 
plants, and under the stress of war-time needs, Dr. 
R. Melville makes the interesting suggestion (Gard. 
Chron., Feb. 8) that the oil (opium) poppy, Papaver 
somniferum, would be a suitable crop to grow in Great 
Britain as a source of fatty nourishment. The seeds 
have a pleasant, nutty flavour, and contain about 
50 per cent of edible oil, with 20 per cent of protein. 
It is thought that yields of 8 cwt. of seed per acre 
should be possible in the climate of Great Britain. 
The seeds do not contain any toxic or narcotic sub- 
stances, and the most potent vindication of the 
suggestion is that about twenty acres of the crop 
used to be cultivated regularly in the Isle of Axholme. 


Czechoslovakia: Twenty Years of Independence 
Unber the above title, Prof. R. J. Kerner of the 
University of California, Berkeley, U.S.A., has 
edited a comprehensive and frank appraisal of the 
cultural, scientific, educational and social progress 
achieved by the Czechoslovak nation during the two 
decades it was in charge of its own destinies (University 
of California Press. Pp. xxii + 504. 5 dollars. 1940). 
As this work of more than five hundred pages shows, 
the record is a remarkable one and its very greatness 
makes all the more poignant the circumstances 
whereby the nation lost its independence. In pro- 
ducing this important work Prof. Kerner had 
the co-operation of twenty distinguished British, 
American and Czechoslovak scholars possessing first- 
hand knowledge of their subject. Thus, Prof. Ale& 
Hrdlitka, of the Smithsonian Institution, writes 


authoritatively on Czechoslovak anthropology. Other 
writers trace the nation’s history, its humanitarian 
progress, educational policy, music, arts, science and 
literature. 
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There are sections on the Little Entent Czech 
democracy, social and religious legislation, and , 
valuable chronology tracing the fundament.| hap. 


penings which concern the Czechoslovak peoples 
from 500 B.c., when Gaulic-Celtic tribes in iabites 
the land, “until July 21, 1940, when the new epublic 
was recognized by Great Britain”. Czechoslovakia 
is not a dead issue, for within the limits of tha 
State and integrated in that people are the funda. 
mentals of all that democratic Governments belieys 


in and all that individual right holds as its st..ndani, 


The Resources of India 


A REcorD and a review, 1939-1940, “India ot War" 
by Sir George Dunbar, with a foreword by Field. 
Marshal Lord Birdwood, which has just been issued 
by the Ministry of Information, acquires further 


interest from recent developments and in the Near 
and Far East. Sir George Dunbar reviews brivtly the 
help which India has given and is giving in the war 
against Nazism, including the expansion of her 
fighting forces, the loyal response of the Indian 
States and India’s economic effort. Great increases 
are being made in the fighting services, but the most 
valuable and immediate help India can give is 
industrial. Sir George reviews India’s potential 
economic reserves in relation to strategy and the 
conservation of shipping, stressing the importance of 
her contribution in oils and fats, jute, rubber, hides 
and skins, etc., as well as the striking develop- 
ment of the iron and steel industry. India is computed 
to be turning out 90 per cent of her own requirements 
as well as meeting overseas orders for ammunition, 
explosives, military equipment and clothing, while 
the manufacture of aluminium is beginning and air- 
craft construction is under consideration. 


The Grand Coulee Dam 


On March 22 the official opening took place of the 
great hydro-electric and irrigation scheme on the 
Columbia River, Washington, across which the Grand 
Coulee Dam has been erected. The River Columbia 
rises in the Rocky Mountains in British Columbia, 
and after crossing the Canadian boundary flows 
through the State of Washington to the Pacific 
Ocean. Its lower courses form the boundary between 
Washington and Oregon. The scheme has been 
designed for the generation of electric current and 
for irrigation purposes. The concrete dam, which 
impounds water in the 150-mile stretch up to the 
Canadian boundary, is 4,200 ft. long with a maximum 
height of 553 ft. Its mass is greater than the Boulder 
Dam, and its construction—details of which are now 
being published in the Engineer—has taken about 
eight years. 

When completed there will be two power houses 
with twenty-one generators with a total capacity of 
about 1,974,000 kw., but the first load was of only 
about 10,000 kw. At the west side of the dam will 
be a pumping house with twelve large electrically 
driven pumps raising water from the reservoir into 
a vast balancing basin from which the water will be 
distributed by a series of canals, over an area of 
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1,200,000 acres of land, now dry and barren, thus 
woviding farm land for some 75,000 people. The 

igated area, it is expected, will ultimately be the 
some of more than a million. 


Tuberculosis in the Navy 

Ar a meeting of the Section of Epidemiology and 
tate Medicine of the Royal Society of Medicine on 
Yarch 28, Surgeon-Rear-Admiral 8. F. Dudley and 
jurgeon-Commander W. G. C. FitzPatrick read a 
aper on epidemiology in the Royal Navy, especially 
regards the use of miniature radiography. They 
4ated that tuberculosis is an occasional disease of 
ailors. Although its ravages were much greater in 
he last century, there has been no decline in its 
revalence in the present century, in spite of energetic 
neasures to prevent it. This is due to the unpre- 
entable degree of overcrowding which must exist in 
varships and the presence of numerous unsuspected 
ases of open pulmonary tuberculosis. Measures 
lesigned to weed out these sources of infection have 
itherto failed; little effect on total incidence can 
e expected from the X-ray examination of recruits 
r limited numbers of contacts. Periodic X-ray 
xamination of the total force by the usual technique 
s considered impracticable, therefore the more rapid 
ind economie technique of mass miniature radio- 
graphy has been instituted. Some preliminary results 
n the first twenty thousand examinations were 
viven and the organization of the first Naval Miniature 
Radiographic Department was described. 


jewish Population of Palestine 

Tue Statistics Department of the Jewish Agency 
Executive records that the Jewish population of 
Palestine has increased by immigration and natural 
nerease from 174,606 in November 1931, according 
to the official census of that time, to 488,600 in 
‘eptember 1940. This estimate is 30,000 higher 
than that of the Government, which puts the Jewish 
population at 456,743 in June 1940. The Jews now 
represent 31:2 per cent of the settled population of 
Palestine. In 1931 the percentage was 16°9, and in 
1922, when 83,790 Jews were enumerated after the 
British occupation, it was 11-1. 


Health of Iceland 
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ACCORDING to the latest annual report of Dr° 
Vilmundur Jonsson, director of public health, health 
onditions in Iceland are generally satisfactory. The 
leath-rate is 10-2 per 1,000, and the infantile mor- 
tality-rate of 29 per 1,000 is remarkably low ; 
deficiency diseases are infrequent, rheumatic fever 
and diabetes are rare, and diphtheria, which was 
once very fatal among children, is now kept in check 
by immunization. On the other hand, there is a 
relatively high rate for tuberculosis, and pneumonia 
is an important cause of death. 


Steel Armouring of Cables 


Mr. R. W. L. Pures, borough electrical engineer 
of Bedford, has an article in the Electrical Review of 
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January 10 on the present prohibition of steel 
armouring on electric cables. In the early days of 
electricity supply, the practice of laying cables direct 
in the ground without conduits or some similar 
protection was looked upon by many as being risky, 
principally because in many soils the lead sheathing 
would be liable to attack by corrosive salts. As a 
matter of fact, this did occur until a suitable com- 
pound was found for impregnating the protective 
jute covering. Armouring was added as a safeguard 
against mechanical damage. The usual method that 
is adopted to protect a cable that is to be laid direct 
in the ground, is to ‘serve’ the lead sheathing with a 
layer of jute before laying on the armouring, and a 
further layer of impregnated jute to protect the 
armouring from the corrosive action of the soil. The 
first layer acts as a bed for the armouring, thus 
preventing it damaging the lead ; but, in Mr. Phillips’s 
opinion, the success of direct-laid underground cable 
is due not so much to the armouring as to the double 
layer of impregnated jute so made necessary. 


It remains to be considered whether the armouring 
of the cable, as normally provided, is a sufficient 
mechanical protection to justify its expense and the 
use of so much steel which is urgently required for 
other purposes at the present time. Mr. Phillips’s 
experience in Bedford is helpful here. In this borough 
some 230 miles of medium voltage cable, 80 miles of 
cable up to 3,000 volts and about 45 miles of higher 
voltage cables, all without armouring, were laid in 
the ground. In the» manufacture of unarmoured 
cables for direct laying, it is in some cases the practice 
to provide the cable with two layers of impregnated 
paper directly over the lead, as a protection against 
chemical action. This is followed by a final covering 
of two layers of doubly impregnated jute. If it could 
be done without unduly putting up the cost, of 
manufacture, a better method would be to ‘braid’ 
the final jute covering under a stream of compound 
when manufacturing the cable. There are two 
incidental advantages in the use of an unarmoured 
cable. It weighs less, which affects both transport 
and handling ; it is easier to joint (this is especially 
useful when making service connexions to low- 
voltage distributors). Mr. Phillips quotes data in 
connexion with an extensive and intensive electrifi- 
cation of a rural area of about 200 square miles. In 
the majority of the villages in this area it actually 
cost less to lay unarmoured low-voltage distributors 
than to provide the same service by means of over- 
head wires. Some of the cables in the Bedford area 
have been in the ground many years and no trouble 
attributable to the absence of armouring has been 
experienced. 


Mummification in America 

Dr. ALES HrpiiéKa, of the Smithsonian Institu- 
tion, Washington, prefaces extracts from his diaries 
of 1936-38, when he was exploring for mummies on 
the Aleutian Islands, now appearing in the Scientific 
Monthly (January 1941), with some general con- 
siderations on the practice of mummification. As is 
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well known, this practice has rather a remarkable 
distribution. In the ancient world it apparently 
remained limited to Egypt, though extending to 
some extent to the Canary Islands. In later times it 
was practised in the Torres Straits, and developed 
in two widely separate regions in the Americas—in 
Peru and the neighbouring territories and among 
the Gulf populations of Alaska, more particularly in 
the Aleutian Islands. Mummification, however, may 
be of two kinds: the natural, due to lack of moisture 
in climatic conditions; and the artificial, in which 
initially the internal organs are removed. 

It will be remembered that the late Sir Grafton 
Elliot Smith was first stimulated to formulate his 
theories of the origin and diffusion of culture in and 
from Egypt by the identities in method in preparing 
the body for mummification in ancient Egypt and 
the Torres Straits—identities which he maintained 
were of such a highly technical character as virtually 
to preclude an independent origin. Dr. Hrdlitka, 
without more direct reference to the controversial 
issue, points out that it is not known how the practice 
started in America. Origin in and transmission from 
Peru to Alaska seems far-fetched, but so too does the 
reverse process. It is difficult, however, to connect 
either region with Egypt. Yet such a connexion is 
not impossible; but until Siberia is more fully 
explored, the problem must be regarded as at present 
incapable of solution. In the meantime, it is noted 
that while the Egyptians embalmed the body and 
then bandaged it, the Americans used air-drying, 
stuffed it with moss or grass’ and dressed it in its 


best clothes. 


Recent Earthquakes Recorded at Kev 


Ten relatively large earthquakes have been 
recorded at Kew Observatory during the period 
February 2—March 16. The one which gave rise 
to the greatest amplitudes was that received on 
March 1, compressional at 3h. 57m. 22s. G.M.T., the 
epicentre being near Larissa in Greece (NATURE, 
March 8, p. 292). The S wave arrived at 4h. Im. 4s. 
G.M.T., Lg at 4h. 2°5m., and Lz at 4h. 3m. There 
were three maxima, the first being the greatest, and 
having an amplitude of 150.. The estimated epi- 
central distance from Kew was 2220 km., all calcu- 
lations and readings being provisional. Three earth- 
quakes were recorded on March 16. The first, at 
7h. 54m. 17s. was probably from an epicentre 8480 km. 
distant, whilst the second at 16h. 38m. 52s. was most 
likely from an epicentre 1770 km. distant and may 
have been the shock reported to have been felt at 
Trapani and Palermo in Sicily. It gave rise to 
amplitudes of 35u at Kew. The third shock, at 
18h. 52m. 9s. beginning with a dilatational pulse, 
may have been an aftershock of the Palermo shock, 
though at Kew exact reading of the seismogram was 
difficult owing to confusion caused by microseisms. 


Earthquake near New Guinea 

Tue United States Coast and Geodetic Survey, in 
co-operation with Science Service and the Jesuit 
Seismological Association, has made a preliminary 
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determination of the epicentre of the earth uake ,; 
January 13, 1941. From reports received from the 
seismographic stations at Honolulu, St. Louis. Manily 
Pasadena, Sitka, Logan, Chicago, Fordhan,, Phjjp. 
delphia, Lincoln and College (Alaska), the epicenty 
appeared to be at latitude 3°S., longitude 144° 


which is in the Pacific Ocean north-west of Cape 
Girgir in New Guinea and almost due wes: of the 
Purdy Islands of the Admiralty Islands group. Th. 


depth of focus is estimated to have been near | (0 km. 
which is not unexpected since the epicentre lies in , 


belt well known for the prevalence of deep focyg 
earthquakes in the past. The initial time of the shock 
was probably 16h. 27-7m. G.M.T. 
Periodicities in Solar Variation 

REFERRING to the account of his paper op 


‘*Periodicities in Solar Variation reflected in Weather” 
published in Nature of October 26, 1940, p. 564. 
Dr. C. G. Abbot writes that, in the tabular matte, 
in column 1, 24-9 months should read 254 months, 
which later studies indicate to be preferable. It js 
also stated that the exact periods are given as the 
result of scattered solar observations made prior to 
1920. This is incorrect. These values come from 
evidences of the solar periods in the temperatur, 
and rainfall records of Copenhagen, Vienna, and 
New Haven, 1800-1932. Further evidence will ly 
given in a paper soon to be published in Smithsonian 
Miscellaneous Collections. 


Announcements 

Tue American Philosophical Society has made a 
gift of 10,000 dollars to the Royal Society “‘for the 
aid of science in Britain”. This generous gift, from 
the oldest scientific society in the United States, is 
a welcome gesture marking the spirit of friendship 
between the men of science of the two countries, 
and emphasizing the determination of American 
scientific workers to aid their colleazues in Great 
Britain to carry on the pursuit of knowledge. 


A DISCUSSION on “Vegetables as Food”’ has been 
arranged by the Nutrition Panel of the Food Group 
of the Society of Chemical Industry, to take place 
at the British Medical Association House, Tavistock 
Square, London, W.C.1, on April 9. The papers to 
be presented will deal with the chemical composition 
of vegetable foods, the planning of vegetable pro- 
duction, and the effects on nutritive value of cooking, 
canning, drying and other forms of preservation. 


TuE Royal Society for the Prevention of Accidents 
states in the current number of Safety Training that 
there has been for some time a continued alarming 
increase in road accidents in children, despite all 
efforts of teachers, education authorities and parents. 
The increase has been attributed to absence from 
schools and the slackening of discipline in the early 
war months, and also to change of environment from 
city to rural life. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 


intended for this or any other part of Nature. 


IN THE PRESENT CIRCUMSTANCES, PROOFS OF 


No notice is taken of anonymous communications. 


“LETTERS” WILL NOT BE SUBMITTED TO 


CORRESPONDENTS OUTSIDE GREAT BRITAIN. 


Science and Government 


THE general control of scientific research by the 
State, which is envisaged in the article on “‘Science, 
Politics, and the Government”’ in the issue of NaTuRE 
of March 8, is fraught with a more serious danger 
than any there discussed. There is little fear, if I 
know my countrymen, that our men of science will 
allow their research work to be biased by political, 
racial or religious considerations ; or, indeed, that 
any pressure will be put upon them to do so when 
the excitements and passions of the present abnormal 
times have died down. The real danger is the one 
which Dr. O. Bliih points out so forcibly in his 
communication in the same issue of NatuRE: the 
danger to freedom of all kinds which is inherent in 
the very conception of the ‘planned’ state. 

The applications of science to everyday life have 
become so important that it is, no doubt, natural 
and perhaps even desirable that society which reaps 
the benefits—and suffers the consequences—of this 
particular type of scientific activity should supervise 
and subsidize its further progress. Applied science 
is, however, only one aspect of research activity. 
The claim is now being made, in certain scientific 
circles, that utility on the material plane is the only 
justifiable motive for any research, and that all 
research should be directed and, if necessary com- 
pelled, to utilitarian ends. The assiduity and vigour 
with which this claim is pressed by its supporters is 
probably (as they would express it) “‘conditioned by 
their ideology”, for few of them seem to be much 
nfluenced by the principle in their own research 
work. It is this claim against which Prof. Polyani 
was protesting in his communication to Nature. It 
8, however, a claim which is only too likely to 
appeal to a ‘directing’ government committee, however 
eminent its composition. Herein lies its danger. 








“The fundamental point on which all can 
agree,” as the article points out, “is that science 
represents the search for truth.”” The true motive 
for such @ search is (to adapt the dictum of Plato) 
not utility but wonder. In spite of the difference in 
their working media, the man of science, philosopher, 
poet and artist belong to the same category; as 
anyone who has had the privilege of working under 
any of the great _men of science of the age can easily 
realize. It is a class which cannot be ‘organized’ by 
any committee, and which does not respond to 
‘control’ however well-intentioned. Yet the progress 
of science depends on such men’s passionate pursuit 
of the truth. “The wind bloweth where it listeth”, 
and to attempt to harness pure research to the 
chariot of utility would, if successful, only result in 
the gradual cessation of all progress. Modern 
materialism, masquerading under the name of 





‘scientific’ planning, may well prove to be the most 
serious enemy which science has yet had to face. 
; ' J. A. CROWTHER. 
The University, 
Reading. 


In Nature of March 8, Dr. E. C. Childs writes : 
“If we are deprived of experiment we must fall back 
on experience, that is, appeal to authority, which is 
admittedly less satisfying than scientific demonstra- 
tion ; and we cannot, as men of science lacking our 
chief weapon, expect to prevail in conflict with 
authority”. Is not this a rather forced differentiation 
between “experiment” and “experience”? Ex- 
perience is the outcome of the observation of facts. 
It surely does not matter whether those facts are 
obtained from a series of casual incidents or from 
pre-arranged reactions. There is no branch of science 
which does not owe a great deal to observation of 
casual—and frequently serendipitous—events. Ad- 
mittedly it is convenient and convincing to be able 
to repeat as and when required an experiment to 
reinforce a specific argument, but that does not 
imply that experience is “less satisfying than scientific 
demonstration”. As for “authority’’, “experiment” 
relies upon it quite as much as “experience”, for the 
bulk of men have to accept the findings of the few 
specialists. In other words, they have to rely upon 
the authority which they accord to the expert. 

When, then, Dr. Childs suggests that scientific 
men “should arm themselves with authority”, he 
means no doubt that they should co-operate to 
insist on the observation of facts which they have 
gleaned by experiment and experience. They do 
that already through the Royal Society and a score 
of other influential bodies in subjects falling within 
their acknowledged spheres of influence; the sug- 
gestion is now that they should do it also in spheres 
—political and sociological—that are not usually 
recognized as within their ambit. 

The question under debate is whether or not their 
training in precise observation and logical thinking 
fits them to do so better than other men who lack 
those qualifications. Surely a distinction must here 
be made between science and the scientific workers. 
It is devoutly to be wished that all men would 
consider political and, particularly, social problems, 
with the detachment from personal bias which ought 
to characterize scientific work. But the man of 
science is a human being like the rest of us, never 
simply and solely an observing and calculating 
machine, and he is swayed by the same emotions and 
subject to the same bias as his fellow men. There 
are many cases in which well-known men of science 
have shown themselves unable to bring logical 
thought to bear on non-scientific subjects. 
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Generally speaking, however, the scientific man is 
wholly honest, but unfortunately he is often a babe 
outside his own, sometimes a very narrow, field. 

It seems then highly probable that your genuine man 
of science will only very rarely make a good legislator 
or a good administrator. But on the other hand, if 
he can inculcate the spirit of science, the scientific 
method, into sociological affairs, and if he can within 
his own sphere provide men of commoner clay with 
the facts from which proper deductions may be 
drawn, and if moreover he can present those facts 
with the authority to which Dr. Childs refers, is it 
not conceivable that he may be of greater service to 
his generation than if he takes a seat in Parliament 
or in political organizations ? 

LOUGHNAN PENDRED. 

The Athenz#um. 


THe admirable statement of the case in NATURE 
of March 8, p. 275, makes further comment un- 
necessary, but as I am referred to and as my letter 
in Nature of January 25, p. 119, has been mis- 
interpreted by some correspondents, perhaps I may 
be permitted to say that in advocating control by 
science after the War as a means of making good 
the destruction of wealth due to it, I did not intend 
to convey that men of science were to be in a position 
to dictate to the elected representatives of the people. 

I am wondering if the following suggestion would 
be practicable: that a select committee or com- 
mission should be appointed to consider and report 
upon the best scientific methods of making good 
the ravages of war. An advisory council representa- 
tive of all sciences might be set up, to whom all 
standing in need of scientific advice would have 
access, whether Government officials, farmers, in- 
dustrialists, or whatever they may be. Sacred though 
freedom is, people ought not to be free to waste the 
national wealth in the present crisis by exploitation 
or unscientific activities. 

Rosert H. F. Frntay. 

Victoria Square, 

Belfast. 


Can Science be Independent? 


Pror. A. V. Hr’, in discussing State aid for 
science, directs attention to “the danger that he 
who pays the piper may call the tune, that research 
may be devoted primarily to objects which the 
politician, or the Civil servant, regard for the 
moment as of national importance’, and demands 
that “the independence and integrity of science 
must be carefully safeguarded”. A casual reader 
might suppose that in Great Britain before the War, 
men of could choose their own field of 
research. 

This is not the case. I am Weldon professor of 
biometry (defined as the application of higher 
mathematics to biological problems) not because I 
chose this topic, but because the late Mrs. Weldon 
left a large sum of money to endow a chair of this 
subject. I believe that I carry out my duties con- 
scientiously, and I am doubtless lucky to find so 
congenial a post. But I should greatly prefer a chair 
of genetics which gave me more scope for experi- 
mental work. However, there is no such chair in 
England because no rich person has endowed one. 


science 
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In fact the fields of scientific research in Gry 
Britain are to a considerable extent determined }, 
the wishes of rich men and women. This is py 
independence. It is true that professors who a, 
paid to devote themselves to one subject ofte 
carry out excellent research in another. Professo, 
of human anatomy have given conspicuous examples, 
But it may be doubted whether this can always 
done without a certain sacrifice of integrity, such q 
is made by clergy who interpret the creeds or th 
thirty-nine articles in a ‘broad’ manner whic) 
enables them to enjoy ecclesiastical emolument 
whilst deviating from the purpose for which the 
were provided. , 

The plain fact is that science cannot be independen, 
because it does not exist in a vacuum, and tha: 
complete intellectual integrity is very  <lifficu) 
except for those who are so fortunate that their 
opinions coincide at all points with those of their 
rulers. 

Until such facts are realized, men of science wil 
be likely to cherish the delusion that they can hop 
for complete liberty in a society where others do not 
share it. We can no more escape from a lan 
measure of control by our social surroundings thap 
from the earth’s gravitational field. For this reagop 
I believe that every man or woman of science should 
make some kind of study of social and economic 
relations in order to understand the conditions under 
which he or she must work. 

I should like to go beyond Prof. Hill in one diree. 
tion regarding his suggestions for co-operation with 
the fighting services. During the present War! 
have worked for all three. Some of the topics wer 
very properly secret. Others, relating to hygiene in 
the broadest sense, were certainly not. Had certain 
of the problems under investigation been solved 
before the outbreak of war, a number of lives would 
have been saved. They would have been solved had 
biologists outside the services known of their exis- 
tence. The barrier of secrecy around such questions 
has not merely protected the services from spying, 
but also from progress. In matters which concern the 
health and safety of personnel, there should be far 
more freedom of discussion than existed before the 
present War, and a fortiori vastly more than exists 
to-day. 

J. B. S. HALDANE. 

University College, 

London, W.C.1. 


*NATURE, 147, 251 (1941). 


Prof. Haldane’s denial that “before the War men 
of science could choose their own field of research” 
seems to be based on his own academic position— 
which is surely an exceptional one. By far the 
majority of university chairs are not endowed by 
private individuals, and most of them that are have 
no ultra-specific conditions attached to them. Prof. 
Haldane’s statement that “the fields of scientific 
research in Great Britain are to a considerable 
extent determined by the wishes of rich men and 
women” savours of naivety. Further, he states that 
there is no chair of genetics in England; this seems 
to overlook the Arthur Balfour chair of genetics at 
Cambridge, recently vacated by Prof. R. C. Punnett, 
and temporarily in suspense. 

Eprrors or NATURE. 
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A New Method for the Decipherment 
of Charred Documents 


Ix view of the widespread destruction by fire of 
documents of all kinds which is taking place at the 
present time, we think it desirable to put on record 
the preliminary results of some experiments in pro- 
gress at this laboratory on the decipherment of 
charred documents. In spite of its topical interest. 
the subject is not a new one'; but we have already 
obtained results which we think, taking into con- 
sideration the simplicity and general applicability of 
the method, mark a distinct advance on anything 
hitherto recorded. 

Briefly, the method consists in treating the docu- 


Pace OF AN UNEMPLOYMENT INSURANCE BOOK CHARRED DURING THE LONDON Fire ON DecemMBeR 29; 


TREATMENT (LEFT) 
ment with chloral hydrate ; this substance appears 
to exert an as yet unexplained ‘clarifying’ action on 
the burnt figures or letters. The chloral hydrate is 
applied in a 25 per cent alcoholic solution; after 
several applications, the document being dried at 
60° C. between each, a mass of chloral hydrate 
erystals will form on the surface, and at this stage 4 
similar solution containing 10 per cent glycerine is 
applied and the document dried as before. It may 
then be photographed. The most suitable type of 
plate is a contrasty non-colour sensitive one (for 
example, Ilford “Thin Film Half-Tone’). 

The accompanying illustration shows the type of 
results obtained. The method is equally satisfactory 
for typescript and for printing, and with certain 
modifications has been found to restore writing. 
Furthermore, the reading matter is restored equally 
on both sides of the paper. 

Certain distinct advantages which are possessed by 
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this method are: (1) it appears to be applicable to 
any type of document ; (2) it is fairly quick ; (3) it 
has never yet in our hands failed to produce a read- 
able result; (4) it requires no special apparatus 
other than a copying camera. 

It has so far eluded us to find a satisfactory 
explanation in physical or chemical terms of this 
action by chloral hydrate ; but it is hoped that this 
problem will also be solved. Such a solution ought 
to put the method on a rational basis, and open the 
way for further advances. The allied problem of 
rendering the burnt document less brittle and more 
easy to handle during treatment is also being attacked. 

We hope to publish a more complete account of 
these experiments in due course. 





BEFORE 


AND AFTER TREATMENT (RIGHT). 


Our thanks are due to Dr. James Davidson, 
director of this laboratory, for permission to publish 
W. D. Taytor. 
HENRY J. WALLS. 

Metropolitan Police Laboratory, 

Hendon, The Hyde, N.W.9. 
March 13. 
* See, for example, Lucas, “Forensic Chemistry and Scientific Criminal 
Investigation’, 3rd. edn., 142 (1935); Ainsworth Mitchell, 
“Inks”, 3rd. edn., 173 (1924); Tyrrell, J. Criminal Law and 


Criminology, 30, 236 (1939). (The first two sources give a number 
of references to earlier publications on the subject.) 


these results. 


Bacteriostatic Action of Nitrates 
ALTHOUGH nitrites have been used officially in 
meat curing processes for well over a decade in the 
United States', it is only comparatively recently that 
their use has been permitted in Great Britain*. Un- 





418 


doubtedly, the predominant reason for their inclusion 
in cured meats has been the fact that they occasion 
a desirable colour in the finished product*; but it 
appears that they may also play an important part 
in producing a typical “cured” flavour*. When con- 
sumed directly, quantities of sodium nitrite in excess 
of 0-2 gm. may produce marked toxic effects in 
man‘ so that their use in foods must be strictly 
controlled. For this reason pure food regulations 
both on the North American continent and in Great 
Britain forbid the inclusion of more than 0-02 per 
cent (200 parts per million) of sodium nitrite in cured 
meats. 

Very little attention appears to have been paid to 
the fact that nitrites may, under certain conditions, 
play an important part in retarding bacterial de- 
velopment on, and thus delay the spoilage of, meats 
and related products. Lewis and Moran* observed 
that growth of the mixed bacterial flora of minced 
beef in experimental brines was retarded by 0-03—1-5 
per cent of sodium nitrite. Their work, as well as 
that of Tanner and Evans‘, indicates that the 
growth of strict anwrobic bacteria of the genus 
Clostridium is inhibited only by relatively large 
amounts of nitrite. Other investigators’*® have 
observed that 0-4 per cent of sodium nitrite inhibits 
the growth of certain facultative anwrobes. Thus 
most of the available literature has indicated that 
it is only rather large concentrations of nitrite, 
usually greatly in excess of the 0-02 per cent per- 
mitted by law, which will hinder or prevent bacterial 
development. 

About two years ago experiments were carried 
out at this Station in which it was shown that 
bacterial spoilage of fish flesh is strongly delayed by 
incorporation of small amounts of nitrite salts®. 
The reason for this was sought, and it was found 
that bacteria are only susceptible to low concentra- 
tions of nitrites at pH values below 7-0, and that 
the muscle of fish shortly after capture becomes suffi- 
ciently acid (for example, pH 6 to 6-6) for these salts 
to exert their bacteriostatic action”. Not all bacteria 
studied have proved equally susceptible to nitrite, 
and certain organisms do not appear to be inhibited. 
However, growth of species of the following bacterial 
genera at pH 5-7 or 6-0 has either been markedly 
inhibited, or in certain instances entirely prevented, 
by 0-02 per cent of sodium nitrite: Achromobacter, 
Flavobacterium, Pseudomonas, Micrococcus, Escher- 
ichia and Aerobacter (also one species of Torula)"'. 

Attempts have been made to determine by what 
mechanism nitrites exert their inhibitory action. 
The possibility that they act by combining with 
respiratory hematin compounds suggested itself, 
especially in view of the fact that Ingram’? has 
found that oxygen uptake in the case of the aerobic, 
cytochrome-containing organism, Bacillus cereus, is 
very strongly inhibited by traces of nitrite. How- 
ever, it has been found that there is no apparent 
relationship between inhibition of growth by nitrite 
and its effect on respiration. Thus in certain instances 
growth of a given organism was strongly or com- 
pletely inhibited at pH 6-0 by 0-02 per cent sodium 
nitrite, whereas under similar conditions its aerobic 
respiration was not significantly inhibited"'. The 
possibility that salts of this type inactivate certain 
enzymes by combining with their amino groups as 
was originally suggested by Quastel and Wooldridge™ 
must not be overlooked. Since it has recently been 
shown that certain organisms remain viable after 
exposure to 38-8 per cent sodium nitrite at pH 3-8 
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for ten minutes"‘, it would appear rather unlikely 
that nitrites are able to act in a bactericidal ca; acity, 
H. L. A. Tarr, 
Pacific Fisheries "ye Station, 
Prince Rupert, B.C. Feb. 10. 

* Kerr, Marsh, Schroeder and Boyer, J. Agric. Res., 33, 541 (1926), 
* Brooks, Haines, Moran and Pace, Food Inv. Bd. Gt. Brit., Spec. 

Rep. No. 49 (1940). 
* Brooks, Proc. Roy. Soc., . 123, 368 (1937). 
* Reiss, Meyer and Maller, Z ntersuch. , 55, 325 (1928), 
* Lewis and Moran, Inst. Amer. Meat Packers 1 Bull. No. 4 (1928) 
* Tanner and Evans, Zbl. Bakt., Abt. II, 91, 1 (1934). 
* Stephenson, “Bacterial Metabolism”, London (1939). 
* Landerkin, Food Res., 5, wae 

Bd. Can., Prog. Rep. Pacific, 99, 


: 13 (1039) 40, 14 (1939) ; * Fish Reo Ba. ng 
; 148 (1 
Res. Bd. Can., Prog. Rep. Pacific ‘an 


“” Tarr Sunderland, Fish. 
“ioe0y 

™ Tarr, J. Fish. Res. Bd. Canada (in press). 

** Ingram, J. Bact., 38, 613 (1939). 

* Quastel and Woolridge, Biochem. J., 21, 148 (1927). 


en 1 ring, Tetrault, Feasley and G Ind 
— Riv y wynn, Ind. Eng, 


8-Glucosaminase in Testes 
Drr¥rusine factor preparations from various sources 
cause a rapid decrease in the viscosity of certain 
mucins (for example, hyaluronic acid) and if contact 
is maintained for a longer period hydrolysis of the 
polysaccharide can be detected by an increase in the 
reducing power of the mixture’. Since the mucins 
in question are believed to be built up of N-acetyl. 
glucosamine and uronic acid residues it seemed likely 
that an enzyme capable of hydrolysing them would 
also hydrolyse other N-acetylglucosaminides. It has, 
in fact, been demonstrated (see accompanying table) 
that a.concentrate of testicular diffusing factor* will 
hydrolyse N-acetyl-8-phenylglucosaminide much more 

readily than any other glycoside examined. 


Time of incubation at 37° C. (hr) 


N-acetyl 8-pheny! pepnranaaet 
=— ee . 


wed ‘a 
f-menthy! | glycuronide oe 


The optimum pH for this 8-glucosaminase (4-8) is 
close to that at which diffusing factor preparations 
exert their maximum effect on the viscosity of 
hyaluronic acid*. There are, however, certain facts 
which suggest that the two effects—decrease in 
viscosity and increase in reducing power—may not 
necessarily be due to the same enzyme. When 
mucins of the hyaluronic acid type are treated with 
M/5 HCl or M/5 NaOH at 25°C. a gradual and 
irreversible decrease in viscosity occurs. Glycosidic 
linkages are, as a rule, stable to alkali under these 
conditions, and it may well be that the viscous 
material contains linkages of some other type. 
Moreover, crude emulsin preparations which show 
8-glucosaminase activity do not affect the viscosity 
of hyaluronic acid. 

A more detailed account of the 8-glucosaminase 
activity of testicular extracts and its bearing on the 
problem of diffusing factors will be published else- 
where. 


Chemistry Department, MARJORIE E. East. 


University of Manchester. J. MADINAVEITIA. 
March 20. A. R. Topp. 


* Chain and Duthie, Naturg, 144, 977 (1939). 
* Madinaveitia, Biochem. J., 32, 1806 (1938); 38, 347 (1939). 
* Madinaveitia and Quibell, Biochem. J. 34, 625 (1940). 
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RESEARCH ITEMS 


Stone Implements from Ceylon 


A COLLECTION of stone implements made by N. A. 
and H. V. V. Noone during a three months visit to 
Bandarawela numbers some two thousand speciniens 
which have been classified systematically (Ceylon 
J. Sci., Sect. G, 3, 1; 1940). Several new types are 
included ; tentatively sixty types and varieties are 
differentiated. The richest sites are those reported 
by the Sarasins (1907) and Hartley (1913), but most 
hill crests not too far above the valley bed show 
vestiges of prehistoric man on or just below the 
surface. These finds were made mostly on the 
surfaces of the knolls and rises along the ridges of 
the grassy patnas, especially on the eastern brows, 
the larger pieces mostly on the slopes. Several 
specimens were extracted from a depth of 24 inches, 
but this is no criterion of age. Knapping tools and 
core-like pieces indicate working sites. With rare 
exceptions the material is quartz and rock crystal. 
Only at two sites was there a source of raw material 
available nearby. There are many indications of the 
use of derivative pebbles or blocks taken from neigh- 
bouring stream beds. Workmanship and technique 
are varied, rough and fine, heavy and minute speci- 
mens lying together. The longest implements are a 
cleaver (16-5 em. x 11 cm.) and an anvil (13 cm. x 
12cm. x 4cm.); the smallest a little less than ] cm. 
The carefully worked symmetry of the dew-drop 
crystal is so skilled as to suggest adornment rather 
than utility. The main headings of classification are : 
A, polyhedrals; B, bifaces; C, flake and blade; D, 
geometrical ; and EZ, special. There was no evidence 
of bone or shell industry. A few sherds of pottery, 
thick and thin, of coarse paste with a pattern-like 
cross-plaited grass matting, were found. Red hwmatite 
points to the use of ruddle; one piece approached 
more nearly a polished implement than anything 
previously recorded from Ceylon. As a whole the 
implements cannot fittingly be described as neolithic. 
Their forms are rather palzolithic or mesolithic. Nor 
can they be correlated with European divisions and 
cultures. They warrant the claim that in Ceylon has 
been found one of the most highly developed pre- 
historic quartz and crystal industries as yet dis- 
covered and deserving of its own distinctive label— 
that of Bandarawelian being here suggested. So far 
as observed it shows no evidence of a local origin or 
of cultural division, nor has evidence of an earlier 
culture been seen. 


Substances producing Cancer of the Liver in Mice 


JAPANESE workers discovered that azotoluene and 
the azo dye, butter yellow, induce malignant changes 
in the livers of rats and mice. It is now shown (Cook, 
Hewett, Kennaway and Kennaway, Amer. J. Cancer, 
60, 62; 1940) that 1: 1’-azonaphthalene, 2 : 2’- 
azonaphthalene and 2 : 2’diamino-1 : 1‘dinaphthy] re- 
semble 3:4: 5: 6-dibenzcarbazole in that they are 
able to induce malignant changes in the livers of 
treated mice although they do not produce such 
changes in rats. Cholangiomata were also found in 
mice which were treated with 1-methyl-3 : 4-benz- 
phenanthrene, 2-methyl-benzphenanthrene, 2-isopro- 
pyl-3: benzphenanthrene and 1 : 2 : 3 : 4-dibenz- 
phenanthrene. On the other hand, | : 2’-azonaph- 


thalene, a large number of carcinogenic compounds 
and a few azo dyes used for food colouring did not 
induce any new growth in the livers of mice. There 
is thus marked chemical specificity in the induction 
of liver tumours, although the change occurs with 
some hydrocarbons and some nitrogenous compounds. 


Red Sea Xeniidz 

THE Xeniide form a small but interesting family 
of the Aleyonacea, the order to which the common 
dead inen’s fingers belongs. The members of it found 
in the Red Sea have been described by H. A. F. 
Gohar (Publ. Marine Stat., Ghardaga, Red Sea). 
This work is not simply descriptive, however, and 
its scope is best indicated by its sub-title “Their 
Ecology, Physiology, Taxonomy and Phylogeny”. 
Indeed the bulk of the paper is concerned with 
observations upon the living animals, and the position 
of the laboratory has enabled these to be made under 
natural conditions. This is an aspect of our know- 
ledge of the group that needed amplification. Three 
new species are described, although it is suggested 
that a study of the life-histories of the living animals 
will reveal that a number of the names in the group 
are synonyms. The author has also studied the 
preserved material in Cambridge, Edinburgh and 
London for the purpose of comparison. Besides the 
generally accepted genera Xenia and Cespitularia, 
the writer also puts forward reasons for including 
Heteroxenia, Sympodium and Anthelia in the family, 
of which he gives sn emended and more complete 
diagnosis. Sympodium he considers deserving of 
inclusion in a sub-family Neoxeninz, separate from 
the others, which he terms the Euxening. They 
were derived from the main stock near the primitive 
Anthelia. 


The Smut Fungi 


Two papers have recently appeared in the T'rans- 
actions of the British Mycological Society which in- 
crease our knowledge of the smut fungus flora of 
Britain and of India. Miss Kathleen Sampson has 
collected records of the seventy British species of the 
Ustilaginales, with full reference to published litera- 
ture (Trans. 24, Pts. 3 and 4, 294-311 ; Dec. 1940). The 
work was completed in accordance with recommenda- 
tions from the Society’s Plant Pathology Committee, 
and is a potent link between general field mycology 
and the kind of record-knowledge demanded by the 
student of plant diseases. The second paper is by Dr. 
B. B. Mundkur (Trans. 24, Pts. 3 and 4, 312-36; Dec. 
1940), and brings a crop of new species of smut fungi 
recorded from India. Ustilago Polytoce-barbate was 
discovered in the Sipna Valley as long ago as 1908, 
but is now recognized as a different species from 
other smuts upon the same host. Tilletia Panici 
was found on Panicum grass at Calcutta, and is 
different from the four species previously recorded 
on this host genus. 7. Taiana is new, and also 
Ustilago Neyraudia, U. Lachryme-Jobi and U. 
Euphorbie. Doassansiopsis Martianoffiana is not a 
new species, but is of interest for its somewhat un- 
promising habitat upon the floating leaves of 
Potamogeton. Full descriptions are given for each 
species, and several critical re-namings are suggested. 
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*Take-All’ Fungus on Oats 

“TAKE-ALL’ disease of wheat, caused by the fungus 
Ophiobolus graminis, has not hitherto been regarded 
as a parasite of the oat. Growth of the latter crop 
was, in fact, regarded as one of the measures of con- 
trol, for in practice, on ‘take-all’ infested land, the 
interposition of an oat crop had the same effect of 
starving out the fungus as had bare fallow. Eliza- 
beth M. Turner has now discovered a variety of the 
fungus which can attack the oat crop (Trans. Brit. 
Mycol. Soc., 24, Pts. 3 and 4, 269-281; Dec. 1940). 
Isolates of the pathogen from oats grown in Wales 
were indistinguishable in cultural behaviour from 
O. graminis obtained normally from wheat, but 
inoculation experiments showed different powers of 
infection. Ascospores were also larger in the Cambrian 
material. It is proposed to regard the fungus on 
oats as a new variety, Avene, of O. graminis. Its 
appearance is disturbing, but it is possible that the 
very limited distribution will stili allow the use of 
the oat crop as a practical means of control of the 
‘take-all’ disease of wheat in most regions. 


Photosynthesis 

SomME experiments on the photosynthesis reaction 
in green plants have been made by 8S. Ruben, M. D. 
Kamen, W. Z. Hassid and L. H. Perry (J. Amer. 
Chem. Soc., 62, 3443, 3450, 3451; 1940), using the 
green alga Chlorella pyrenoidosa and carbon dioxide 
containing radioactive carbon formed by the bom- 
bardment of boron oxide by deuterons : "9B + 7D = 
12C + in, and present in air to the extent of 1 to 5 
per cent. It was found that carbon dioxide uptake 
occurs also in the dark at a rate independent of the 


chlorophyll concentration but related to the capacity 
for carrying out photosynthesis, indicating that it is 


@ primary step in the process. Special experiments 
eliminated reduction of "CO, by exchange reactions. 
Light and dark CO, reductions show the same 
sensitivity as normal photosynthesis to the action of 
inhibitors such as HCN. The chemical identity of 
the radioactive compounds formed in the dark is 
unknown, but the presence of at least one hydroxy! 
and one carboxy! group in the active molecules was 
established. Most of the "CO, taken up in the dark 
was found in the carboxyl groups; in the light a 
smaller but appreciable fraction was in the carboxyl 
groups. No radioactive carbon was found in formal- 
dehyde or other volatile substances, even after very 
short exposures. Sedimentation velocities of the 
radioactive molecules formed indicate that their 
molecular weight is about four times that of sucrose. 
In a tentative mechanism it is supposed that RCOOH 
formed in the dark from RH and CO, is reduced to 
RCH,OH in the light : RCOOH + H,O = RCH,OH + 
O,, and this takes on another CO, molecule, and so on 
until a long chain is built up. The COOH group so 
formed is not active, as it can be formed by exposure 
to inactive CO,. It is suggested that the primary 
photosynthetic process is not the formation of a 
CO,-chlorophyll complex but the conversion of CO, 
to CO-OH on a large molecule, the subsequent photo- 
chemical reductions not producing formaldehyde. 
The scheme is correlated with the energy require- 
ments for the various reactions. 


Evolution of the Atmosphere 


It is known on geochemical grounds that, in all 
probability, the primitive atmosphere contained no 


ree oxygen. J. H. J. Poole has, in a recent paper 
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(Sei. Proc. Roy. Dublin Society, 22, No. 36; Fe, 
1941), considered its probable constitution in ‘he ligh; 
of the data supplied by the average composition 
the igneous and sedimentary rocks of the lithospher, 
and estimates of the total mass of igneous rock, 
denuded during geological time. From these it would 
seem that the free carbon now present in thie geqj. 
ments could not all have been derived from the carboy 
didxide in the primitive atmosphere. This may hay. 
contained large quantities of methane, but thore ap. 
grave objections to this view. The original liberation of 
free oxygen is attributed to the photodissociation 
of water vapour in the upper atmosphere, followed 
by the gradual escape of hydrogen, rendered possib|. 
by the high temperature probably occurring in this 
region. This might cause the accumulation of sufficien: 
oxygen to allow plant life to start, and then produce by 
photosynthetic decomposition of carbon dioxide the 
main part of the oxygen which is present to-day, or has 
been used up in the formation of the sedimentary 
rocks. The author considers quantitatively the various 
problems involved in this theory, and shows that the 
original accumulation of free oxygen would have been 
a slow process. This view agrees with the fact tha 
there is no evidence to show that life existed on the 
earth during, at least, the first half of the age of the 
ocean. After a brief discussion of the apparent 
absence of both oxygen and water vapour from the 
outer atmosphere of Venus, the author concludes by 
pointing out that in the present state of our know. 
ledge the views advanced in the paper must be 
regarded as highly speculative. 


Aluminium and Lithium Borohydrides 


H. I. Schlesinger, R. T. Sanderson and A. B. 
Burg (J. Amer. Chem. Soc., 62, 3421; 1940) have 
examined the properties of the compound AIB,H,,, 
obtained by the action of aluminium trimethy] on 
diborane : Al,(CH,),+ 4 B,H,=2B(CH,), + 2Alb,H,,. 
It forms colourless crystals, m.pt.— 64-5°, b.pt. (extra- 
polated) 44-5°, is a non-polar compound, and in its 
chemical properties resembles diborane, reacting 
vigorously with oxygen, water and hydrogen chloride, 
and forming addition products with equimolecular 
amounts of dimethyl ether and trimethylamine, 
which compounds undergo complex reactions on 
heating. AIB,H,, reacts with lithium ethyl to form 
LiBH, and evidence of the existence of BeB,H, was 
obtained. The aluminium compound may be formu. 
lated as Al(BH,),. Electron diffraction measure. 
ments with AIB,H,, (J. Y. Beach and 8S. H. Bauer, 
J. Amer. Chem. Soc., 62, 3440; 1940) lead to a 
possible configuration and interatomic distances. 
The Al atom is linked to three BH, groups at angles 
of 120°, the molecule being planar except for the 
hydrogens. The boron atoms are located near the 
centre of trigonal bipyramids formed by the four H 
atoms of each BH, group and the central Al, and 
the interatomic distances are Al-B 2-14 + 0-02 A, 
B-H 1-27 + 0-04 A. The electronic configuration of 
the molecule is discussed on the basis of a number 
of structures in resonance. The preparation and 
properties of lithium borohydride LiBH, are also 
described (H. I. Schlesinger and H. C. Brown, 
J. Amer. Chem. Soc., 62, 3429; 1940). It differs 
from the aluminium and beryllium compounds in not 
furnishing borine trimethylammine, H,B : N(CH,);, 
with trimethylamine. LiB,H, melts at 275° and 
decomposes at the same temperature. A salt-like 
structure Li+BH-, is suggested. 
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the sedi. HE sheep tick, Ixodes ricinus L., in the British 
© Carbon Isles is confined principally to the uncultivated 
nay have regions, the hills and moorlands, the wooded districts 
z ore are Be areas of peat bog. It is responsible for the trans- 
“ation of @ nission of louping ill and tick-borne fever in sheep 
‘ctation Bind for widespread pywemic infections in young 
followed lambs. The losses in sheep stock may be very severe 
Possible ifthe flock has not been acclimatized to these diseases. 
* in this Bneath-rates of upwards of 50 per cent have been 
utticient B worded in the first year of exposure to infestation 
Luce by by disease-infected ticks. 

cide the The tick can live on a variety of hosts, and experi- 
y, Or has @ ont has shown that it can survive as a species in 
nentary @ ihe absence of sheep. The physical factors controlling 
various @ it. distribution have been shown to be moisture 
hat the during the summer and possibly temperature during 
ve been 9 vere winters. The conditions of high humidity in 
«et that Bi the summer and protection from black frosts in the 
on the @ yinter are only to be found in rough pastures over 
> Of the peaty or acid soils where there is a layer of moss and 
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rank or old vegetation; that is, precisely those vast 
expanses of wild moorland and hill the reclamation 
of which is out of the question. The protection of 
the sheep by chemical means has therefore been the 
main line of attack. 

Over the greater part of Britain the tick has two 
seasons of activity ; it appears in large numbers on 
sheep in spring and early summer, and to a less extent 
autumn. Provided sheep can be protected 
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A. B. during these periods, they may be ailowed to graze 
) have over infested pastures without precautions during 
BH, Bf the rest of the year. 
ayl on Sodium arsenite (0-2 per cent arsenious oxide) has 
ByHiy been shown to continue to kill adult female ticks 
extra- & attaching to sheep for a period of 10-14 days. Derris, 
‘n 18 Ff at a concentration of 0-02 per cent resin, has a similar 
acting @ «fective duration. The addition of wool grease 
loride, Bt enhances the effective duration of arsenic but not 
ecular ff of dorris. Based on these findings, a protective dip 
nine, B has been evolved which gives protection of a high 
iS © Border during the first week or ten days, when the 
form § ticks are killed by the derris before they can attach. 
+ Was Bf Afterwards the protective effect is due to the arsenic, 
rmu- § which kills the females after they attach. For this 
4 dip an immersion period of at least half a minute is 
*t, BE necessary. The dip is suitable for dipping sheep 
adn generally, but in particular it is useful for the dipping 
neces. Bi of lambing flocks. It is advocated that one dip be 
ingles given immediately prior to lambing and another 
r the Bf after about three weeks. For lambs a derris dust is 
r th usel; this was suggested by Mr. Lyle Stewart of 
ur H &f King’s College, Newcastle, and it has been tested out 
Ma on a large scale by him. It gives satisfactory pro- 
- a tection for about a fortnight. The harmlessness of 
a derris (except as a fish poison) makes it a useful 
an substance for frequent dipping of sheep where it is 
also * An article based on the following papers read at the annual 
a gaa of the Association of Applied Biologists on February 
ers 
: not “Recent work on the Sheep Tick and its bearing on control Measures’, 
H.) by Dr. J. McLeod. 
oan “Recent work on the Sheep Maggot problem”, by Dr. R. P. Hobson. 
-like “Some practical aspects of the Sheep Blowfly Problem”, by Dr. I. 
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SHEEP TICK AND SHEEP MAGGOT PROBLEMS IN 
GREAT BRITAIN* 





desired to reduce a tick infestation by using sheep as 
trap animals. 


The losses due to sheep maggots can be classed 
under two main heads: the direct loss of meat 
caused by death or loss of condition ; the indirect 
loss due to the labour involved in looking for and 
cleaning up infested or dirty sheep. The chief culprit 
in Britain is the ‘green-bottle’, Lucilia sericata Mg., 
but recent work has shown that other blowflies 
attack sheep in certain circumstances. 

Before maggots can develop on sheep, two con- 
ditions are necessary : (1) the fly must be attracted 
to lay in the fleece ; (2) the environment must be 
suitable for the development of the eggs and iarve. 
Various putrefying materials attract L. sericata to 
Ooviposit on live sheep in the field ; also, ammonium 
carbonate, indole or skatol, all typical products of 
putrefaction. These materials only attract gravid 
females of L. sericata, and they are only effective in 
conjunction with live sheep, which supply a second 
essential factor. The limiting factor for the growth 
of maggots in the fleece is moisture. At the tempera- 
ture of the sheep’s skin, blow-fly eggs and larvz can- 
not survive unless the humidity approaches satura- 
tion. The relative humidity of the basal fleece air 
is normally too low for the establishment of myiasis ; 
it is below 50 per cent in dry weather and seldom 
exceeds 70 per cent after rain. 

The majority of strikes occur in the tail region, as 
wool soiled with loose dung or urine supplies the 
conditions necessary for maggots. However, strike 
is quite common in clean wool on the back, where 
moist conditions may be due to penetration of the 
fleece by rain or excessive secretion by the skin 
glands. One method of control is the prevention of 
the development of a susceptible area. ‘Crutching’ 
is « simple method of preventing strike in the tail 
region. This consists of shearing the wool away from 
the area around the tail so that this part keeps clean. 
Crutching is an established method in Australia and 
has given good results in experiments in North Wales ; 
it keeps the sheep clean and free from maggots for 
about four weeks until the wool grows again. Un- 
fortunately, there is a great deal of prejudice against 
the method on account of its effect on the appearance 
of the sheep. 

Advances in chemical control have been made 
possible by this work on susceptibility, repellents 
being tested by making sheep attractive with indole, 
larvicides by an experimental method of producing 
myiasis (by placing eggs or young larve under a pad 
of moist cotton, wool in the fleece). As maggot flies 
are strongly attracted to sheep, repellents have only 
a limited value. The fly dips in most general use are 
arsenical mixtures which act mainly through larvicidal 
action. For preventing maggots, it is the arsenic 
close to the skin which is effective, and this soon 
becomes reduced in amount, not by leaching with 
rain, but by the growth of new wool. Calomel has 
recently been found to be a promising material for 
preventing maggot infestation ; it acts against the 
egg stage, the active principle being apparently 
mercury vapour. Calomel may be too expensive for 
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dipping purposes, but should prove useful as an 
ingredient of preventive dusts and maggot dressings. 

The presence of dung and urine in the dip may 
seriously impair its protective action. Suint, the 
water-soluble fraction of the fleece, is a further con- 
taminant which may be more important. Suint 
contains a large proportion of soap; this dissolves 
in the dipping fluid and completely changes its 
physical properties, the surface tension falling appreci- 
ably. When much suint has accumulated in the dip, 
the retention of arsenic by the fleece is reduced and 
the immunity to artificial maggot infestation is de- 
creased ; these observations may explain the poor 
results often obtained when large numbers of sheep 
are dipped without changing the bath. 

With regard to the treatment of infested sheep, 
further information is required about the breeding 
habits of the fly. If the sheep blow-fly population is 
derived mainly from live sheep, and not from carrion, 
then the first essential of a good dressing is the 
killing of maggots. It should also promote rapid 
healing and protect the wound against re-infestation. 


In a problem of this nature there are two main 
avenues of attack: the host might be made immune 
or very resistant, or the pest might be greatly reduced 
or exterminated. Work in Britain has been con- 


centrated mainly on chemical means of protect 
the host by the use of dips. Jetting has boon trig 
in Scotland, but protective dusts have not been 
experimented with on a large scale. The contr) 
measures at present available to the farmer are dippj 
and crutching. Indirectly, the prevention of scour; 
in sheep by good shepherding and the use of anthe. 
minthics, is important. 

Our knowledge regarding the ecology of thie sheep 
blowfly in Britain lags very much behind the bio. 
chemical work on the maggots and the susceptibility 
of the host. We know practically nothing abou; 
sheep blowfly populations or the ecological! factor 
governing them. Perhaps the most pressing need jj 
for knowledge of carrion-infesting flies, in particular 
the question of competition. Important practica| 
recommendations resulted from such a study jp 
Australia. : 

This unsatisfactory position is considered to bp 
due to the facts that: (1) the farmer, not realizing 
how serious are the losses caused by sheep blowfly, 
has not pressed for control measures ; (2) the subject 
is not one normally dealt with by either the veterinary 
investigation officer or the advisory entomologist . 
(3) money for this ecological work has not been 
available ; (4) failure adequately to carry the results 
of present research over to the farmer. 





THE CAMPBELTOWN RAISED BEACH AND ITS 
CONTAINED STONE INDUSTRY* 


By Dr. W. J. McCarren anv A. D. LAcAILLe 


HE flint implements of Campbeltown are well 

known. The original discovery was made in 
the deposits of the so-called 25-ft. raised beach by a 
local naturalist, Alexander Gray, in 1894. The Abbé 
H. Breuil described and discussed them in his classic 
paper, “The Pre-Neolithic Industries of Scotland” 
(Proc. Soc. Ant. Scot., 56, 261-81; 1921-22). 

As many diverging views have since been expressed 
on these artefacts, excavations were recently under- 
taken to determine their stratigraphical situation 
and cultural age, a site in the post-glacial raised beach, 
some 35 ft. above ordnance datum, near the Albyn 
Distillery, Campbeltown, being selected for explora- 
tion. The work yielded 1,235 objects attesting man’s 
attention. Of these 724 were definable artefacts, 
559 being of flint (the raw material imported from 
Ireland), 157 of quartz and 8 of schistose grit. Many 
are heat-crackled, a feature commonest among the 
waste which indicates their derivation from an 
occupation-site. The conditions of discovery are 
generally similar to those of previous finds in that 
the artefacts were found distributed throughout the 
upper part of the beach deposits, although locally 
they were concentrated. 

The components of the Campbeltown stone indus- 
tries constitute the earliest evidence of the coloniza- 
tion of this part of Scotland. Originating from sites 
occupied on the shore during the time of rising sea- 
level in the early post-glacial period, they were incor- 
porated into the beach formation during the emer- 
gence which followed. 


*Summary of a paper read to the Society of Antiquaries of Scotland 
on February 22. 


The present study now enables us to determine 
a closer connexion between the industries of the 
equivalent raised beach on the Scottish and Irish 
sides of the North Channel. The Upper Paleolithic 
tradition so often stressed as being strong in the 
Argyll beach industry is not the only influence which 
left a mark on the stone products of the settlers. 
A faint Azilian strain appears in some steep round 
scrapers, while Tardenoisian influence is manifested 
by some artefacts, including that significant cultural 
index the micro-burin. The infiltration of Baltic 
Forest Culture is also suggested by a few objects, a 
small pick being particularly significant. On the 
other hand, some tool-forms, such as the ‘Larne 
pick”, previously unknown outside Ireland are now 
seen to have a place in Scotland. 

This new Campbeltown series of implements, be- 
longing to what is essentially a fine blade industry, 
compares strictly with those of the Antrim beach 
assignable to the Early Atlantic climatic period and 
to Early Mesolithic culture. The Campbeltown 
industry is equated with Movius’s Horizon 2 (Early 
Larnian) at Cushendun (Proc. Roy. Irish Acad., 46, 0.1, 
1-84; 1940). The Campbeltown group, however, 
including gravers, micro-burins, trimmed and 
obliquely truncated flakes abruptly retouched, and 
a pick, is more comprehensive and advanced cultur- 
ally than its close counterpart across the North 
Channel. 

The conclusion is reached that (a) from various 
pre-Neolithic elements the beach people developed 4 
provincial culture of their own, (b) Tardenoisian 
methods of implement manufacture had reached 
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sotland earlier than was thought, and (c) the in- 
quence of Baltic Forest Culture was more widespread 
9 Scotland, both in geographical distribution and 
juration in time than has generally been held to be 
the case. 

So far, only the more complex Antrim raised beach 
ovides evidence of the evolution of the lithic 
jement in the pre-Neolithic culture which flourished 
on the shores of south-western Scotland and north- 
astern Ireland, but there exist indications to suggest 
that future inquiries in Scotland will afford analogies. 


The Campbeltown Early Mesolithic industry must 
antedate the advanced bone and antler industries 
from the Argyll shell-mounds and caves, the situation 
of which points to occupation during Late Atlantic times 
following the maximum submergence. This is possibly 
equatable with the Littorina transgression of the 
Baltic. In Baltic chronology, which cannot yet be 
applied with certainty to Scotland, the period of the 
Littorina raised beach may be taken as 5000-2500 B.c., 
the maximum transgression in Denmark taking place 
about 4500 B.c. 


EARLY MATERIA MEDICA CABINETS 


§ a quiet and pleasing relief from topics bearing 
A upon the War, Mr. E. Saville Peck took as the 
abject of his lecture at the February scientific meet - 
ing of the Pharmaceutical Society “Three Early 
Yateria Medica Cabinets in Cambridge’’. 

The collections described, namely, those of J. P. 
Vigani, John Addenbrooke and William Heberden are 
of special interest for various reasons, but notably 
because they mark the time when the atmosphere of 
ndifference to medical teaching which had hitherto 
prevailed at Cambridge began to be dispelled. Vigani, 
, native of Verona, who had taught chemistry in 
Cambridge for twenty years, was invested with the 
title of professor of chemistry in 1703, and it would 
sem that a chest containing more than six hundred 
specimens of materia medica, which was found in 
1922 under the staircase of the library of Queens’ 
College, was the one from which he lectured. 

Mr. Peck has told, on a previous occasion, of the 
evidence on which he based his belief, and his de- 
scription of the contents of the chest, which was 
published some years ago, forms a useful addition 
to the literature of drugs. 

John Addenbrooke’s chest, now in St. Catherine’s 
Library, contains, besides the drugs, many geological 
specimens which he collected and labelled when in 
his undergraduate days he used “‘to range the cir- 
cumjacent country, Cherryhinton, Grantchester and 
Trumpington and searched the chalk pits and moors 
for fossils and simples”. The chest itself is made of 
deal and is much the same in shape as a flat-topped 
writing desk of the present day, having a frog hole 
in the middle, drawers all the way down and also at 
the back of the recess; each drawer is divided by 
wooden partitions into compartments of about 
3 inches square. There are about twenty such 
drawers containing a fine collection of materia medica. 
Perhaps the best of these collections are the drawers 
containing gums, resins and the like, the drawer of 
roots and rhizomes and another containing barks and 


woods, and still another filled with seeds. Some of 
these specimens were labelled by Addenbrooke him- 
self. 

Incidentally, there is a fine specimen of coffee 
berries in Addenbrooke’s chest; this “drug” had 
but recently been introduced, and a few years earlier, 
in 1680, had been described as being ‘‘most useless, 
since it serves neither for nourishment nor de- 
bauchery”. Among other drugs introduced in the 
seventeenth century and specimens of which Adden- 
brooke collected, were jalap, serpentaria, calumba 
and balsam of Tolu. 

The third chest described by Mr. Peck was that 
of William Heberden, who was admitted a sizar of 
St. John’s in 1724, and was made a medical fellow 
in 1734, proceeding to the degree of M.D. in 1739. 
He gave an annual course of lectures in materia 
medica, and made good use of his knowledge of the 
classics to adorn them; the collection of materia 
medica which he had formed to illustrate his lectures 
he presented to his college when he left Cambridge 
to practise in London, where among his patients was 
Dr. Johnson. Boswell relates that when he was asked 
what physician he had sent for, he replied, “Dr. 
Heberden, ultimum Romanorum”. 

Heberden’s cabinet is made of oak and contains in 
the upper portion twenty-eight drawers and below 
a cupboard with two shelves. The contents are noted 
in a manuscript catalogue of July 10, 1751. The 
three cabinets described have many points of 
similarity ; all three contain almost identical sub- 
stances, most of which are mentioned in Culpeper’s 
Herbal and the London Pharmacopeeia of the time. 
They are contained in little paper trays folded in 
similar fashion and placed in the various positions in 
the drawers. 

Cambridge is fortunate in possessing such treasures 
and, as Mr. Peck acknowledged, pharmacists are 
grateful to the Colleges for the care they have taken 
of them for more than two centuries. 


RECOGNITION OF COLOURED LIGHT SIGNALS 


PAPER was read to the Illuminating Engineer- 

ing Society on February 11 by J. G. Holmes 

on the recognition of coloured light signals. The 
apparatus described in the first part of the paper 
was made to provide a spot of coloured light suitable 
for observation under conditions comparable with 
night signalling, and capable of variation through a 


wide range of colours, the energy distributions of 
which were similar to those of the usual signalling 
colours. 

The apparatus is similar to the Donaldson colori- 
meter, but with eleven primaries. Eleven beams of 
light from a common light source pass through 
coloured filters and through adjustable apertures, 
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before being mixed in an integrator, and any required 
colour is obtained by combining the appropriate 
amounts of the three nearest primary beams. The 
range of colours covers the spectrum from extreme 
red to emerald green (550 mm.) and the area enclosed 
by this spectrum, and turquoise, royal blue, and purple 
with provision for particular consideration of white 
and yellow. The calibration was done with great 
care with a view of eliminating relative error between 
similar colours and to allow of statistical examination 
of results. 

The test colours were obtained by the use of 
stencils selecting the primary beams, which gave 256 
points on the colour chart, all being of the same 
luminous intensity and brightness, and each having 
a closely similar energy distribution to that which 
would be given by the corresponding colour filter, 
and would be used in practice. 

The method of experiment was to show the 256 
colours in random succession to an observer who was 
asked to give one of the simple names, red, yellow, 
green, blue, purple or white—to each test colour. 
This experiment was repeated for fifty observers, all 
of normal colour vision, and thus the number of 
times that any particular colour was given a par- 
ticular name was found. Contours were then drawn 
on the colour chart showing the percentage frequency 
with which those simple names occurred over the 
whole area covered by the apparatus. A diagram is 
given showing the distribution of the names ‘red’ 
and ‘green’ for an illumination of 10 sea-mile candles 
at the observer. The experiment was further re- 
peated with six observers selected to give average 
results, each making three observations at four 
different illumination levels, and with several different 
choices of names such as red, green, or white, and 
red, yellow, green or white and so on, and contours 
were drawn for each set of conditions. Experiments 
were carried out on the effect of a comparison light, 
light adaptation, and presbyopic vision, and altogether 
some 43,000 observations have been anakysed and 
are represented in the diagrams. 

The results are difficult to summarize, as the experi- 
ments were intended as a contribution to knowledge 
of colour recognition rather than a complete state- 
ment of the distribution of colour names. Red is 
the ideal signalling colour, being easily produced and 
yet recognized down to the lowest illuminations, even 
when not fully saturated. Green is satisfactory under 
usual conditions, but must be considerably restricted 
if blue is also used for signalling. Blue and purple 
cannot be regarded as satisfactory, the former requir- 
ing very high intensity and the latter depending on 
the dichromatic aberrations in the eye. Yellow and 
white are satisfactory if used separately, but they 
cannot be used together unless the white approximates 
to daylight. 

It may be noted that whereas yellow has often 
been thought unsatisfactory, because of the con- 
fusion with white, the case is really that many whites 
are unsatisfactory because they are themselves too 
yellow. No significant difference was found between 
monochromatic sodium light and the equivalent lamp 
and filter combination. Presbyopic vision and light 
adaptation both assisted the recognition of blue and 
purple signals. 

The paper concludes with a calculation of the 
optimum transmission factor for green colour filters 
based on the results obtained, and gives results which 
are reasonably consistent with those adopted in 
practice. 
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FORTHCOMING EVENTS — 


(Meeting marked with an asterisk is open to the mri 


Monday, April 7 
Royat Geoorapuicat Society (at Kensington Gore, 
London, 8.W.7), at 5 p.m.—Mr. W. E. Doran; ™, 
Ouse Drainage Problem”. 


Tuesday, April 8 

Cuapwick Pusiic Lecture (at the London School of 
Hygiene and Tropical Medicine, Keppel Street, 
WC.1), at 2.30 p.m.—“‘Air Raid lters— Design and 
Construction, with special reference to Hygienic Op. 
siderations” (Dr. S. L. Wright: “‘Hygienic Consider. 
tions”; Mr. Phillip O. Reece: “Design and Opp. 
struction’’).* 


ILLUMINATING ENGINEERING Socrety (at the E.LMA 
Lighting Service Bureau, 2 Savoy Hill, London, W.Q3), 
at 2.30 p.m.—Dr. J. W. T. Walsh: “The Measuremen: 
or Gauging of Low Values of Illumination and 
ness”; Mr. J. S. Dow: “Visibility by White and 
Coloured Light”. 


Wednesday, April 9 


Society or CHemicaL Inpustry (at British Medic 
Association House, Tavistock Square, London, W.C}), 
at 11 a.m.—Discussion on “‘Vegetables as Food”, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on o 
before the dates mentioned : 

Womans GRADUATE IN Puysics—The Clerk to the Governon, 
South-East Essex Technical College, Longbridge Road, Dagenhan 
(April 9). 

PRINCIPAL OF THE CHISWICK POLYTECHNIC—The Secretary (J), 
Middlesex Education Committee, Acton County School, Gunnersbay 
Lane, London, W.3 (April 16). 

PRINCIPAL OF THE ENFIELD TECHNICAL COLLEGE—The Secretary 
(T), Middlesex Education Committee, Acton County School, Guanen- 
bury Lane, London, W.3 (April 16). 

PRINCIPAL OF THE TOTTENHAM TECHNICAL COLLEGE—The § 

(T), Middlesex Education Committee, Acton County School, Guapem 
bury Lane, London, W.3 (April 16). 

PRINCIPAL OF LURGAN TECHNICAL INSTITUTE—Mr. H. O. Armstrong, 
Technical Institute, Lurgan, Co. Armagh (April 21). 

TEACHER (MAN) OF ENGINEERING AND MATHEMATICS at the Grimsby 
Technical College—The Director of Education, Education Offices, 
Eleanor Street, Grimsby (April 30). 

TEACHER OF MINING AND ENGINEERING SUBJECTS—The Principal, 
Technical Institute, Canterbury. - 

PROFESSOR OF PATHOLOGY and a PROFESSOR OF PHYSIOLOGY—Th 
Secretary, University College, Cork. 

ENGINEER for the Public Works Department of the Government 
of Sierra Leone—The Crown Agents for the Colonies, 4 Millbank, 
London, 8.W.1 (quoting M/9552). 
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Association.) 2s. 6d. net. dudes 
Philosophical Transactions of the Royal 
A: Mathematical and Physical Sciences. No. 802, 
Crystaliognesy and the Chemistry of the Steroids, Part 1. 
Bernal, rothy Crowfoot and I. Fanku " ‘ 
Series B: Biological Sciences. No. 574, Vol. 230: The Colours of the 
Matridium senile (L.). By D. L. Fox and C. L.A. 
. 5e. 6d. No. 575, Vol. 230: On the Bicoccide, 
. 5: R. Picken. Pp. “— 
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m in Quantum Mec! 
Pp. 19. 1s. 74. Vol. 61, Part 1, No. 2: 
between a Proton and a Hydrogen Atom. By Dr. C. A 
. 20-25. 6d. Vol. 61, Part 1, No. 3: Reciprocit; 
ciprocal Spinor Functions. By Dr. Klaus Fuchs 
(Edinbu: and London : Oliver and Boyd.) 


matical and 
Principal Functio 











een Ly 


